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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001 ] The present invention relates to an ink cartridge 
which is to be used with an ink-jet recording apparatus 
and is constructed so as to feed ink to a recording head. 
The present invention also relates to an ink-jet recording 
apparatus using the ink cartridge. 

2. Description of the Related Art 

[0002] An ink-jet recording apparatus produces com- 
paratively low noise during printing operation and can 
form small dots at high density. Hence, the ink-jet record- 
ing apparatus has recently been used in a number of 
printing applications, including color printing. 
[0003] Such an ink-jet recording apparatus is usually 
equl pped with a n ink-jet record I ng head which is mou nted 
on a carriage and moved in the widthwise direction of 
recording paper, and paper feed means for moving the 
recording paper in the direction orthogonal to the 
traveling direction of the recording head. On the basis of 
print data, ink droplets are ejected from the recording 
head, thus recording the data on the recording paper. 
[0004] The recording head is mounted onthe carriage, 
and Is capable of ejecting Ink droplets of, for example, 
black, yellow, cyan, and magenta. Accordingly, the ink- 
jet recording apparatus enables full-color printing by 
changing the proportions of ink types, as well as effecting 
text printing with black ink. 

[0005] Incidentally, in order to effect a comparatively- 
high volume of pri nting , a recording ap paratus of this type 
supplied for, for example, an office or business purpose, 
requires use of high-volume ink cartridges. To this end, 
there has been provided a recording apparatus, in which 
in k cartridges are fitted to a cartridge holder provided, for 
example, to an apparatus main body. 
[0006] In the recording apparatus, sub-tanks are dis- 
posed on the carriage having the recording head, and 
the respective sub-tanks are replenished with ink from 
corresponding ink cartridges by way of ink supply tubes. 
The sub-tanks, in turn, supply ink to the recording head. 
[0007] Recently, growing demand exists for a large- 
size recording apparatus capable of effecting printing on 
larger-size paper, in which a carriage travels a longer 
scan distance. In order to improve throughput of such a 
recording apparatus, a larger number of nozzles are pro- 
vided in a recording head. 

[0008] Further, demand exists for a recording appara- 
tus which sequentially supplies Ink to the respective sub- 
tanks mounted on the carriage from corresponding ink 
cartridges while performing printing operation, in order 
to improve throughput, and which stably supplies inkfrom 
the respective sub-tanks to the recording head. 
[0009] in such a recording apparatus, since the car- 



riage travels over a longer scan distance, the lengths of 
respective ink supply tubes inevitably increase. Further, 
as mentioned above, a larger number of nozzles are pro- 
vided in the recording head. Hence, such a recording 

5 apparatus encounters a technical problem of deficient 
ink supply to the sub-tanks because the recording head 
consumes a large quantity of ink, and an increase in the 
dynamic pressure (i.e., pressure loss) of ink is likely to 
occur within each of the ink supply tubes interconnecting 

to the ink cartridges and the sub-tanks. 

[0010] As one measure to prevent this technical prob- 
lem, there may be employed, for example, a construction 
in which air pressure is applied to the ink cartridges to 
forcibly inducing ink flows from the ink cartridges to the 

re sub-tanks under air pressure. This construction makes 
it possible to supply a sufficient amount of ink to the sub- 
tanks. 

[0011] Fig. 36 is a cross-sectional view showing an 
example construction of a related-art ink cartridge utilized 

20 for such an ink-jet recording apparatus. In FIG. 36, ref- 
erence numeral 81 designates a case defining the outer 
shell of an ink cartridge. The case 81 is integrally farmed, 
into a shape of a bottle having a relatively large opening, 
from synthetic resin material by means of blow molding 

25 {hollow molding). 

[0012] A columnar cap member 64 is fitted into an 
opening section 82 by way of an O-ring 83. By means of 
the cap member 84 and the O-ring 83, the inside of the 
case 81 is sealed, thus constituting a pressure chamber 

30 85 within the case 81. 

[001 3] An ink outlet section 86 employing a ball valve 
is farmed in the center of the columnar cap member 84. 
ink can be led out from an ink pack 67 - which is housed 
in the case 81 and formed from ink-filled flexible material 

35 - to the outside via the ink outlet section 86. 

[0014] An air inlet port 89 is formed in a portion of the 
cap member 84. A rubber plug 88 is fitted on the air inlet 
port 89. A through hole 88a is formed in the center of the 
rubber plug 88. When the ink cartridge is not attached to 

40 an ink-jet recording apparatus, the through hole 88a is 
closed. 

[0015] When the ink cartridge is attached to the record- 
ing apparatus, an unillustrated hollow needle provided 
on the recording apparatus penetrates through the 
45 through hole 88a of the rubber plug 88, and pressurized 
air can enter the pressure chamber 85 by way of the 
hollow needle. 

[0016] Consequently, the pressurized air is introduced 
into the pressure chamber 85 by way of the hollow nee- 
50 die. Upon receipt of pressure, the ink contained in the 
ink pack 87 is ted to the outside byway of the ink outlet 
section 86. 

[0017] The above ink cartridge of related-art construc- 
tion involves several problems to be solved, as described 
ss below. 

[0018] A first problem is as follows: In the ink cartridge 
of the related-art construction mentioned above, the case 
forming the outer shell is integrally formed by blow mold- 
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ing, and consequently, as can be seen from the exem- 
plified construction shewn in Fig. 36, the ink pack 87 is 
integrally attached to the columnar cap member 84 
formed with the ink replenishing valve 86 and the air in- 
troducing valve 86. 

[0019] The cap member 84 is pressure-fitted to the 
opening section 82 using the O-ring 83 so that the ink 
pack 87, which has not been filled with ink, is inserted 
into the case 81. Subsequently, ink is injected into the 
ink pack 87 from the exterior via the ink replenishing valve 
86 to thereby complete a product, i.e. the ink cartridge. 
[0020} Since the case defining the outer shell of the 
ink cartridge of related-art construction is integrally 
formed by blow molding, difficulty is often encountered 
in assembling an ink pack, which has already filled with 
ink, into the case. That is, the ink pack must be filled with 
ink in a subsequent process. 

[0021] Further, predetermined pressure is imposed on 
the inside of the case during the recording operation of 
the recording apparatus. There must be employed a 
countermeasure for preventing deformation of the case, 
which would otherwise be caused when the case re- 
ceives the pressure. For this reason, in order to ensure 
the strength of the case, adoption of a simple construc- 
tion, such as a cylindrical shape like a bottle having a 
relatively large opening section as shown in Fig. 36, is 
preferable. 

[0022] However, such an outer shell yields a problem 
of an increase in the occupation volume of the case, re- 
sulting In difficulty in designing the layout of a recording 
apparatus of this type, which requires parallel arrange- 
ment of color ink cartridges. 

[0023] Another conceivable measure for ensuring the 
strength of the case is to increase the thickness of the 
case. However, a large quantity of synthetic resin mate- 
rial is consumed for forming a case, thus posing difficulty 
in contributing to conservation of resources. 
[0024] In contrast, another conceivable measure for 
reducing the quantity of synthetic resin material con- 
sumed Is to integrally form reinforcement ribs on a part 
of the case. However, as mentioned above, when blow 
molding is employed for forming a case, forming rein- 
forcement ribs in the interior of the case is usually difficult. 
[0025] A second problem is that, in a case where ink 
cartridges of related-art construction attached to a re- 
cording apparatus are removed from the recording ap- 
paratus after having performed ink supply operation, the 
through hole 88a formed in the rubber plug 88 is closed 
immediately due to elasticity of rubber, thereby leaving 
pressurized air within the pressure chamber 85. 
[0026] The pressurized air remaining in the pressure 
chamber 85 continues pressurizing the ink pack 67. 
[0027] If the ball constituting the ink outlet section 86 
is pushed unintentionally or intentionally through use of, 
for example, a pen Up or similar implement, the ink con- 
tained in the ink pack 87 gushes forth, thereby soiling the 
surrounding areas. 

[0028] Another problem is that ink may leak out from 



the ink outlet section 86 even when the pushing action 
is not performed. 

[0029] In order to prevent occurrence of such prob- 
lems, there must be taken measures for actively letting 
J the air pressure escape from the inside of the pressure 
chamber 85, by inserting a hollow needle, such as an 
injection needle, into the through hole 88a of the rubber 
plug 88 when the ink cartridge is removed from the re- 
cording apparatus. 

[0030] However, such an operation for releasing pres- 
sure is cumbersome for the user, and this is not the re- 
liable countermeasure in practice. 
[0031] Even when the ink cartridge of related-art con- 
struction is stored without being attached to the recording 
apparatus, the ambient temperature change of the loca- 
tion where the ink cartridge is stored, particularly, the 
ambient temperature increase causes the internal at- 
mospheric pressure of the pressure chamber 85 to in- 
crease . Accordingly, ink leaks out from the ink outlet sec- 
tion 86. 

[0032] A natural approach Is to construct an Ink car- 
tridge which supplies ink by introducing pressurized air 
into a case, such that the inside of the case is held her- 
metic over a long period of time during actual use of the 
ink cartridge. In addition, consideration of ease of assem- 
bly and ease of disassembly and recycling is particularly 
important. Fulfillment of these requirements Is sought 
strongly. 

[0033] When primarily text data are to be printed, the 
ink-jet recording apparatus utilizing the ink cartridge of 
such construction employs black ink, as is well known. 
When color printing is to be effected, color inks, such as 
yellow ink, magenta ink, and cyan ink, are used. 
[0034] As set forth, the ink is available while an ink 
pack formed from flexible material in the form of a bag is 
filled with ink and the ink pack is housed in a cartridge 
case defining the outer shell of the ink cartridge. The ink 
cartridges are formed so as to assume substantially iden- 
tical outer shapes. Further, the ink cartridges are filled 
with substantially-identical amounts of ink. 
[0035] In a case where the majority of printed matter 
to be produced by a recording apparatus is, for example, 
text data, the amount of color ink used and the frequency 
of use of color ink are low. Hence, the color ink cartridges 
will became empty considerably later than will a black 
ink cartridge. 

[0030] For this reason, expiration dates of color ink ar- 
rive before the color ink cartridges become empty, thus 
involving replacement of the ink cartridges with new ink 
cartridges. 

[0037] Conversely, when the recording apparatus is 
used for printing a large number of color images, the 
amount of black ink used and the frequency of use of 
black ink are low. The black ink cartridge will became 
empty much later than will the color ink cartridges. Hence, 
the expiration date of black ink arrives while black ink still 
remains in the cartridge. 

[0038] Thus, in addition to a problem of imposing run- 



15 



20 



25 



30 



35 



40 



45 



50 



3 



5 



EP 1 120 258 B1 



6 



ning casts on the user, there arises another problem of 
a load of disposing of a considerable amount of ink re- 
maining in an ink cartridge which itself is to be disposed 
of. 

[0039] A conceivable measure for diminishing running 
costs and the load of disposing of ink is to provide an ink 
cartridge filled with a smaller amount of ink. In this case, 
there may be adopted regulation means for diminishing 
the amount of ink contained in an ink pack. 
[0040] For convenience of attaching a cartridge into a 
holder of a recording apparatus, the outer shell of an ink 
cartridge case for housing an I nk pack must be of a certain 
size and shape, regardless of the volume of ink. In an 
ink cartridge filled with a smaller amount of ink, a large 
gap arises between the cartridge case and the ink pack. 
[0041] For example, in the event that an ink pack is 
freely moved within the cartridge case because of vibra- 
tion stemming from transport of an ink cartridge; partic- 
ularly, in the event that the ink pack has experienced 
excessive physical shock, the ink pack will be broken. 
[0042] Anoth er conceivable measure to prevent break- 
age of an ink pack is to make the outer dimensions of 
cartridge cases identical and to change the internal size 
and shape of the case in accordance with the amount of 
ink to be contained. In a case where an attempt is made 
to adopt such a measure, metal molds to be used far 
molding ink cartridge cases must be prepared separately 
for a high-volume ink cartridge and for a low-volume ink 
cartridge, and costs of the metal molds are reflected in 
manufacturing costs. 

[0043] In connection with a recordi ng apparatus which 
is constructed so as to push inkfrom an ink cartridge by 
means of pressurized air and which enables selective 
use of high-volume ink packs and low-volume ink packs, 
when low-volume ink cartridges are used, a large amount 
of pressurized air must be introduced into the cartridge 
cases. 

[0044] Consequently, for example, when an attempt is 
made to activate the recording apparatus by fuming on 
the operating power of the recording apparatus, con- 
sumption of a considerable amount of time is required 
before the recording apparatus becomes able to print, 
thereby deteriorating the throughput of the recording ap- 
paratus. 

[0045] EP-A2-0 965 451 discloses an ink jet recording 
apparatus and an ink container used for such an appa- 
ratus. The ink container comprises an ink bladder con- 
taining ink in it and covered by two cover containers, and 
an ink supply path for supplying inkfrom the ink container 
to the recording head of the ink jet recording apparatus 
is provided. A sub-container is arranged on the ink supply 
path to retain ink from the ink container provisionally and 
tosupplythe Inktothe recording head. The sub-container 
is provided with an ink inlet port for receiving ink from the 
ink container, and an ink outlet port for leading out ink to 
the recording head, a sub-ink bladderforforming a closed 
space with the exception of the ink inlet port and the ink 
outlet port, and a case for covering the bladder, having 



at the same time a communicating portion with the out- 
side to protect the bladder in the closed space with the 
exception of the communicating portion. 
[0046] A pressure adjustment means communicates 

* with the communicating portion to be able to adjust the 
pressure in the space between the sub-ink bladder and 
the case, such that ink in the ink container is used effec- 
tively for the stabilized output of images in higher quality. 
[0047] JP-1 0-1 38506 discloses an ink cartridge having 

k> an ink supply port to which a flexible supply tube is con- 
nected, with a passage valve being connected to the oth- 
er end of the supply tube. The passage valve is further 
connected to the ink cartridge to a tube and a tubular 
needle. An air pump serving as an ink supply means is 
branched into four systems through a pressure regulator 
to be connected to the ink cartridge from changeover 
valve through air pipes. 

SUMMARY OF THE INVENTION 

20 

[004ft] The present invention has been conceived In 
light of the foregoing technical drawbacks and is aimed 
at providing an ink cartridge which facilitates a process 
for assembling the outer shell af an ink cartridge including 
25 an ink pack, facilitates disassembly and recycling of a 
waste cartridge case, and can contribute to conservation 
of resources. 

[0049] The present invention is also aimed at providi ng 
an Ink cartridge which supplies Ink using air pressure and 
30 can prevent gushing or leaking of ink, which would oth- 
erwise be caused by residual air pressure or variations 
in ambient temperature. 

[0050] The present invention is also aimed at providing 
an ink cartridge which ensures a stable hermetic state 
35 within a case and facilitates assembly and disassembly 
operations. 

[0051 ] The present in vention is also aimed at providi ng 
an ink cartridge capable of effectively preventing fracture 
of an ink pack, which would otherwise be caused when 
40 an ink cartridge filled with a small volume of ink is sub- 
jected to physical shock. 

[0052] The present invention is also aimed at providi ng 
an ink cartridge for use with a recording apparatus which 
pushes inkfrom an ink cartridge by utilization of pressu- 

45 rized air, wherein, when a low-volume ink cartridge is 
used, the ink cartridge can prevent deterioration of 
throughput of the recording apparatus. 
[0053] The present invention is also aimed at providi ng 
an Ink-jet recording apparatus suitable for use with the 

50 ink cartridge. 

[0054] To achieve the objects, the present invention 
provides an ink cartridge for use with a recording appa- 
ratus which supplies Ink to a recording head by applica- 
tion of pressurized air produced by an air pressurization 

55 pump according to claim 1, and a combination of an ink 
cartridge and an ink-jet recording apparatus according 
to claim 24. 

[0055] Preferred embodiments of the invention are in- 
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dicated in the dependent claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0056] 

Fig. 1 is a tap view showing an example of an ink- 
jet recording apparatus capable of using ink cartridg- 
es according to the present invention; 
Fig. 2 is a schematic drawing showing an ink supply 
system extending from an ink cartridge to a recording 
head in the recording apparatus shown in Fig. 1 ; 
Fig . 3 is a perspective view showing the construction 
of a lowercase constituting the outer shell of the ink 
cartridge, useful for understanding the present in- 
vention; 

Fig . 4 is a perspective view showing the construction 
of an upper case constituting the outer shell of the 
ink cartridge, useful for understanding the present 
invention; 

Fig . 5A is an en la rged view of a comer section of the 
upper case shown in Fig. 4; 
Fig. 5B is an enlarged view of a corner section of the 
upper case shown in Fig. 3; 

Fig. 6 is a crass-sectional view showing a state in 
which the upper case is fixed to the lower case by 
means of vibratory welding; 
Fig. 7 is a cross-sect tonal view of the upper and lower 
cases when viewed from line A-A shown In Fig. 6 In 
the direction designated by arrows; 
Figs. 8A and 8B are enlarged schematic diagrams 
showing portions of the upper and lowercases when 
they are fixed together by means of vibratory weld- 
ing; 

Figs. 9A and 9B are enlarged views showing a part 
of the lower case when a heat-welding film is welded 
to the upper surface of an opening of the lower case; 
Fig. 10 is a schematic representation showing that 
a contact surface formed on a cover member is her- 
metically attached to a counterpart contact surface 
formed on the lower case, thereby maintaining a 
sealed state; 

Fig. 11 is a cross-sectional view showing a state in 

which an ink cartridge is removed from a cartridge 

holder of a recording apparatus; 

Fig. 12 is a cross-sectional view showing a state in 

which the ink cartridge is attached to the cartridge 

holder; 

Fig. 13 is a perspective view showing the appear- 
ance and construction of the ink cartridge according 
to the presents invention; 

Fig . 1 4 is an enlarged cross-sectional view of the ink 
cartridge when viewed from line B-B shown in Fig. 
13 in the direction designated by arrows; 
Fig . 15 is a perspective view showing the construc- 
tion of an ink pack to be housed in the ink cartridge 
shown in Fig. 13; 

Fig. 16 is a partially-enlarged cross-sectional view 



showing a state in which the ink pack is sealed in 
the lower case by means of a film member; 
Fig. 1 7 is a perspective view of the corner section of 
the uppercase when viewed from the interior surface 

J of the comer section; 

Fig. 1 8 is a perspective view of the corner section of 
the upper case when viewed from the top; 
Fig. 1 9 is a perspective view of the entire ink cartridge 
when viewed from an upper case thereof; 

fo Fig. 20 is a cross-sectional view showing the end 
section on one side of the ink cartridge and the con- 
struction of a connection mechanism provided on 
the cartridge holder; 

Fig. 21 is a perspective view showing the connection 
mechanism provided on the cartridge holder; 
Figs. 22A and 22B are cross-sectional views show- 
ing the construction of an ink outlet plug provided on 
the cartridge and the construction of an ink outlet 
pipe provided on the cartridge holder; 
20 Fig. 23 is an enlarged view showing a circuit board 
mounted on the cartridge; 

Figs. 24A and 24B are perspective views showing 
the appearance and construction of the circuit board 
shown in Fig. 23 in a much enlarged manner; 

25 Fig. 25 is a perspective view showing the appear- 
ance and construction of a presser member housed 
in the cartridge along with the ink pack; 
Fig. 26A is a front view showing the presser member 
shown in Fig. 25; 

30 Figs. 26B and 26C are cross-sectional views show- 
ing the presser member shown in Fig. 25; 
Fig. 27 is a cross-sectional view showing the car- 
tridge when the ink pack filled with a small amount 
of ink is housed in the case along with the presser 

35 member; 

Figs. 28A through 28C are exploded perspective 
views showing an ink cartridge useful for under- 
standing, the present invention; 
Fig. 29 is a cross-sectional view of the construction 

40 of the ink cartridge taken along line E-E shown in 
Fig. 28; 

Fig. 30 is a cross-sectional view of another example 
of an ink cartridge, useful for understanding the 
present invention, showing a construction forfasten- 

45 ing the periphery section of the ink pack; 

Fig. 31 is a cross-sectional view of still another ex- 
ample of an ink cartridge, useful for understanding 
the present invention, showing a construction forfas- 
tening the periphery section of the ink pack; 

so Figs. 32A through 32C are perspective views of still 
another example of an ink cartridge, useful for un- 
derstanding the present invention, showing a con- 
struction for fastening the periphery section of the 
ink pack; 

ss Fig. 33 is a cross-sectional view of the construction 
of the ink cartridge taken along line F-F shown in Fig. 
32; 

Fig. 34 is a cross-sectional view of yet another pre- 
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ferred example of an ink cartridge, useful for under- 
standing the present invention, showing a construc- 
tion far fastening the periphery section of the ink 
pack; 

Fig. 35 is a cross-sectional view of another example 
of an ink cartridge, useful for understanding the 
present invention, showing a construction for fasten- 
ing the periphery section of the ink pack; and 
Fig . 36 is a cross-aectional view showing an example 
of a related-art ink cartridge. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0057] Examples of an ink cartridge useful for under- 
standing the present invention and according to the 
present invention and an ink-jet recording apparatus us- 
ing the ink cartridge will be described by reference to 
illustrated preferred embodiments. 

Ink- Jet Recording Apparatus 

[0058] Fig. 1 is a top view showing an example of an 
ink-jet recording apparatus capable of using ink cartridg- 
es according to the present invention. 
[0059] As shown in Fig. 1, reference numeral 1 desig- 
nates a carnage. The carriage 1 is constructed so as to 
cause reciprocatory movement in the longitudinal direc- 
tion of a paper feed member 5; that is, in the primary 
scanning direction Identical with the widthwlse direction 
of recording paper, while being guided by a scan guide 
member 4 by way of a timing belt 3 driven by a carriage 
motor 2. 

[0060] Although not shown in Fig. 1 , an ink-jet record- 
ing head 6 to be described later is mounted on the surface 
of the carriage 1 , which surface opposes the paper feed 
member 5. Sub-tanks 7a through 7d for supplying ink to 
the recording head are mounted on the carriage 1 . 
[0061] In the present embodiment, four sub-tanks 7a 
through 7d are provided so as to correspond to the types 
of ink and for temporarily storing the ink therein. 
[0062] The sub-tanks 7a through 7d are constructed 
such that black ink, yellow ink, magenta ink, and cyan 
ink are supplied to the sub-tanks 7a through 7d from cor- 
responding main tanks 9a through 9d through flexible ink 
supply tubes 10, respectively. The main tanks 9a through 
9d, i.e. ink cartridges, are attached to a cartridge holder 
8 provided on the apparatus main body of the recording 
apparatus. 

[0063] Capping means 1 1 capable of sealing a nozzle- 
formed plane of the recording head is disposed in a non- 
print region (i.e., at the home position) on the travel path 
of the carriage 1 . A cap member 1 1a - which is formed 
from flexible material, such as rubber, that Is capable of 
sealing a nozzle-formed plane of the recording head - is 
attached to the upper surface of the capping means 11. 
[0064] The cap member 1 1a is designed to seal the 
nozzle-formed plane of the recording head when the car- 
riage 1 is moved to the home position. 



[0065] During the non-operating period of the record- 
ing apparatus, the cap member 11a seals the nozzle- 
formed plane of the recording head, thereby acting as a 
cover for preventing drying of nozzle orifices. Although 
0 not depicted, one end of a tube of a suction pump (i.e., 
a tube pump) is connected to the cap member 11a, so 
that negative pressure generated by the suction pump is 
applied to the recording head, to thereby perform a clean- 
ing operation for causing the recording head to discharge 
ink under suction. 

[0066] A wiping member 12 formed from resilient ma- 
terial, such as rubber, is disposed adjacent to the capping 
means 1 1 and in a print region side with respect to the 
capping means 11 so as to wipe and clean the nozzle- 
formed plane of the recording head as required. 
[0067] Fig. 2 is a schematic drawing showing an ink 
supply system extending from an ink cartridge to a re- 
cording head in the recording apparatus shown in Fig. 1 . 
The ink supply system will now be described by reference 
to Fig. 2 in conjunction with Fig. 1 , in which like elements 
are assigned like reference numerals. 
[0066] Referring to Figs. 1 and 2, reference numeral 
21 designates an air pressurization pump constituting a 
pressurization unit. The air pressurized by the air pres- 
surization pump 21 is supplied to a pressure regulation 
valve 22. The pressurized air is supplied to the respective 
main tanks 9a through 9d (the main tanks are designated 
in Fig. 2 by simply reference numeral 9, and the main 
tanks will often be described in singular form by use of 
only reference numeral 9) by way of a pressure detector 
23. 

[0060] The pressure regulator valve 22 has the Junc- 
tion of maintaining the air pressure applied to the respec- 
tive main tanks 9a through 9d within a predetermined 
range by releasing pressure when the air pressurized by 
the air pressurization pump 21 has reached a predeter- 
mined pressure level or greater. 
[0070] The pressure detector 23 operates so as to de- 
tect the air pressurized by the air pressurization pump 
21 and control the operation of the air pressurization 
pump 21. 

[0071] More specifically, when having detected that 
the air pressurized by the air p ressurization pump 21 has 
reached a predetermined pressure level, the pressure 
detector 23 stops actuation of the pressurization pump 
21 on the basis of the detection result. In contrast, when 
having detected that the air pressure has fallen below a 
predetermined pressure level, the pressure detector 23 
performs control operation so as to actuate the air pres- 
surization pump 21. By repetition of these operations, 
the air pressure applied to the main tanks 9a through 9d 
is maintained within the predetermined range. 
[0072] The detailed construction of the main tank 9 will 
be described later. As the construction of the main tank 
9 is schematically shown in Fig. 2, the outer shell of the 
main tank 9 is formed hermetically. An ink pack 24 which 
is filled with ink and is formed from resilient material is 
housed in the main tank 9. 
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[0073] The space defined by combination of the main 
tank 9 and the ink pack 24 constitutes a pressure cham- 
ber 25, and the pressurized air is sup plied to the pressure 
chamber 25 by way of the pressure detector 23. 
[0074] With such a construction, the ink packs 24 
housed in the main tanks 9a through 9d are subjected to 
pressure stemming from the pressurized air, whereby ink 
flows from the main tanks 9a through 9d to the corre- 
sponding sub-tanks 7a through 7d under predetermined 
pressure. 

[0075] The ink pressurized in each of the main tanks 
9a through 9d is supplied to the corresponding one of 
the sub-tanks 7a through 7d mounted on the carriage 1 , 
by way of the corresponding one of ink supply valves 26 
and the corresponding one of the ink supply tubes 10 
{the sub-tanks are designated in Fig. 2 by use of simply 
reference numeral 7, and hereinafter the sub-tanks will 
often be described in singular form by use of simply ref- 
erence numeral 7). 

[0076] As shown in Fig. 2, a float member 31 is pro- 
vided within the sub-tank 7, and a permanent magnet 32 
is attached to a part of the float member 31 . Magnetoe- 
lectric converter elements 33a and 33b typified by Hall 
elements are mounted on a board 34, and the board 34 
is disposed in close proximity to the side wall of the sub- 
tank 7. 

[0077] With such an arrangement, the permanent 
magnet 32 provided on the float member 31 and the Hall 
elements 33a and 33b constitute ink level detection 
means. In accordance with the amount of lines of mag- 
netic force developing in the permanent magnet 32 ac- 
cording to the position of the float member 31, an elec- 
trical output is produced by the Hail elements 33a and 
33b. 

[0078] When the level of the ink stored in the sub-tank 
7 has lowered, the float member 31 housed in the sub- 
tank 7 is moved under the force of gravity. In association 
with this movement, the permanent magnet 32 is also 
moved in the same direction. 

[0079] The electrical output produced by the Hall ele- 
ments 33a and 33b in association with movement of the 
permanent magnet 32 can be sensed as the level of the 
ink stored in the sub-tank 7. On the basis of the electrical 
output produced by the Hall elements 33a and 33b, the 
inksupply valve 26 is opened. Asa result, the pressurized 
ink in the main tank 9 is supplied to each corresponding 
sub-tank 7 whose ink level has lowered. 
[0080] When the ink stored in the sub-tank 7 has risen 
to a predetermined level, the inksupply valve 26 is closed 
on the basis of the electrical output produced by the Hall 
elements 33a and 33b. 

[0081] By repetition of these operations, ink is inter- 
mittently supplied from the main tank 9 to the sub-lank 
7 , there by constantly storing substantially a given amou nt 
of ink within each sub-tank 7. 

[0082] The sub-tank 7 is constructed such that ink is 
supplied from the sub-tank 7 to the recording head 6 by 
way of a valve 35 and a tube 36 connected thereto. On 



the basis of print data supplied to an unillustrated actuator 
of the recording head 6, ink droplets are ejected from 
nozzle orifices 6a formed in the nozzle-formed plans of 
the recording head 6. 
5 [0083] Referring to Fig. 2, reference numeral 1 1 des- 
ignates the previously-described capping means, and a 
tube connected to the capping means 11 Is connected 
to an unillustrated suction pump (i.e., a tube pump). 



[0084] Ink cartridges acco rding to embodiments of the 
present invention will be described sequentially from an 
ink cartridge according to a first embodiment. 

15 

First Embodiment 

[0085] Figs. 3 through 5 illustrate an example ink car- 
tridge (main tank} according to the first embodiment to 
be used with the ink-jet recording apparatus. 
[0086] Fig . 3 Is a perspective view showing the overall 
construction of a lower case which acts as a first outer 
shell constituent member. A lower case 41 is formed In 
a flattened box-shaped form. The upper surface of the 
lower case 41 is opened, and an ink pack 24 filled with 
ink is housed in the lower case 41. 
[0087] A continuos weld surface 42 is formed along 
the entirety of the peripheral edge of the lower case 41 
so as to be located on asubstantiaily-flatsingle imaginary 
plane. An upright flange section 43 is integrally -formed 
on the peripheral edge of the tower case 41 along the 
outer periphery of the weld surface 42. 
[0088] Fig. 5B is an enlarged view of a comer section 
designated by B in Fig. 3. 

[0089] As will be described later, the upright flange 
section 43 is formed to prevent splashing of particles, 
which would otherwise be caused when a director (ma- 
terial to be welded) formed on an upper case is scraped 
frictianally in a case where the upper case is fixed to the 
lower case 41 shown in Fig. 3 by vibratory welding, as 
will be described later. 

[0090] Grid-shaped reinforcement ribs 44 are formed 
on the bottom surface of the lower case 41 , a surface of 
the lowercase 41 used for defining the pressure chamber 
25, to prevent deformation of the lower case 41 caused 
by air pressure. 

[0091] In a case where the lower case 41 is formed by, 
for example, injection molding, the reinforcement ribs 44 
are formed integrally and simultaneously with the lower 
case 41. As will be described later, the upper case is 
hermetically attached to the lower case 41 to define an 
internal pressure chamber. In this case, the grid-shaped 
reinforcement ribs44 prevent occurrence of deformation, 
which would otherwise be caused in the direction orthog- 
onal to the surface of the lower case 4 1 by the ai r press u re 
applied to the internal pressure chamber. 
[0092] In other words, forming the grid-shaped rein- 
forcement ribs 44 in the manner as mentioned above 
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enables an increase in the strength of the lower case 41 
in the direction orthogonal to the surface of the lower 
case 41 . Hence, the present embodiment can also con- 
tribute to a reduction in the amount of synthetic resin 
used for forming a lower case. 

[0093] In this case, even when the reinforcement ribs 
44 are formed on the exterior of the lower case 41 , the 
same reinforcing effects are obtained. In a case where 
the grid-shaped ribs 44 shown in Fig. 3 are formed on 
the exterior of the lower case 41 , it is difficult to affix an 
a cartridge a label with a mark showing the trade name 
or identification of the cartridge. For this reason, forming 
the ribs 44 on the bottom surface of the lower case 41 in 
the manner as shown in Fig. 3 is desirable. 
[0094] As shown in Fig. 3, a pair of guide holes 45 are 
formed on a longitudinal end of the lower case 41. In a 
case where the outer shell of an ink cartridge is consti- 
tuted by the lower case 41 in conjunction with the upper 
case to be described later, the guide holes 45 are fitted 
to and positioned by a pair of guide pins provided on the 
cartridge holder of the recording apparatus. 
[0095] Next, Fig. 4 shows the overall construction of 
the uppercase constituting the main tank. An uppercase 
51 is formed into a flattened box-shaped form, with the 
center thereof being recessed slightly. The upper case 
51 is constructed so as to act as a cover of the lower 
case 41 . 

[0096] A continuous director (e.g., material to be weld- 
ed) 52 which is to be frictionally welded upon contact with 
the weld surface 42 is formed along the periphery of the 
upper case 51 , so as to be located on a substantially-flat 
single imaginary plane. Fig. 5A shows an enlarged view 
of the corner section designated by A shown in Fig. 4. 
[0097] As in the case of the lowercase 41 .grid-shaped 
reinforcement ribs 53 are formed on the ceiling lower 
surface of the upper case 51 , i.e. the surface of the upper 
case 51 defining the pressure chamber 25, to prevent 
deformation of the surface of the upper case 51 , which 
would otherwise be caused by air pressure. 
[0098] In a case where the upper case 51 is formed 
by, for example, injection molding* the reinforcement ribs 
53 are formed integrally and simultaneously with the up- 
per case 51 . In a case where the upper case 51 is her- 
metically attached to the lower case 41, thereby consti- 
tuting the internal pressure chamber, the grid-shaped re- 
inforcement ribs 53 prevent deformation, which would 
otherwise arise in the direction orthogonal to the surface 
of the upper case 51 by the air pressure applied to the 
internal pressure chamber. 

[0099] As mentioned above, even in the case of the 
upper case 51, the reinforcement ribs 53 are formed on 
the ceiling lower surface (i.e. an internal surface) of the 
upper case 51, thus giving consideration to preventing 
difficulty in affixing on the surface of a cartridge a label 
of mark representing the trade name or identification of 
the cartridge. 

[01 00] Fig. 6 is a cross-sectional view showing a state 
in which the upper case 51 is fixed to the lower case 41 



by vibratory welding, and Fig. 7 is a cross-sectional view 
taken along an arrow line A-A shown in Fig. 6. In Figs. 6 
and 7, elements identical with those which have already 
been described are assigned the same reference numer- 
s als. 

[01 01] As shown in Figs. 6 and 7, the ink pack 24 which 
has been filled with ink preliminarily is housed in the lower 
case 41 from above, prior to vibratory welding. An ink 
outlet section 55 which seals the ink pack 24 and consti- 
tutes an ink outlet port is exposed outside the lowercase 
41 by way of an opening section 46 formed in the side 
end section of the lower case 41. 
[01 02] In this state, an O-ring 56 is a butti ngly p rovided 
to the opening section 46, and an annular engagement 
member 57 is pushed and fitted to the opening section 
46 from the outside of the lower case 41 , so that the ink 
outlet section 55 of the ink pack 24 can be attached to 
the opening section 46 of the lower case 41. 
[0103] As mentioned above, the ink outlet section 55 
of the ink pack 24 is attached to the lower case 41 such 
that the annular engagement member 57 compresses 
the O-ring 56 fitted to the opening 46. Hence, the space 
between the opening section 46 formed in the lower case 
41 and the ink outlet section 55 of the ink pack 24 is 
sealed hermetically. 

[0104] After the ink pack 24 has been installed in the 
interior of the lower case 41 in this way, the upper case 

51 is laid on the lower case 41 , and the cases 41 and 51 
are joined by vibratory welding. Reference numeral 47 
shown in Fig. 7 designates an air inlet port to which pres- 
surized air generated by the previously-described air 
pressurizatian pump is supplied. 
[01 05] Figs. 8Aand 8B are enlarged diagrams showing 
a portion of the tower case 41 and a portion of the upper 
case 51 when the cases 41 and 51 are joined by vibratory 
welding. More specifically, as shown in Fig. 8A, the pe- 
ripheral edge of the lower case 41 is supported from be- 
low by a stationary vibratory welding jig 61. The periph- 
eral edge of the upper case 51 is pressed from above by 
a movable vibratory welding jig 62. 
[0106] As shown in Fig. 8A, upon receipt of driving 
force from an unillustrated actuator, the movable vibra- 
tory welding jig 62 operates so as to apply load to the 
upper case 51 in the direction of gravity and horizontal 
vibration to the same. 

[01 07] The director 52 formed on the upper case 51 is 
slid on the weld surface 42 of the lower case 41 while 
the load is applied to the director 52. 
[01 08] By frictional heat developing between the direc- 
tor 52 and the weld surface 42, a portion of the director 

52 formed on the uppercase 51 and a portion of the weld 
surface 42 formed on the lower case 41 are fused. 
[0109] While application of load to the upper case 51 
is maintained, horizontal vibratory movement of the mov- 
able vibratory welding jig 62 is stopped , so that the upper 
case 51 is hermetically joined to the lower case 41 as 
shown in Fig. 8B. 

[0110] As mentioned previously, the upright flange 
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section 43 is formed aidng the outer periphery of the weld 
surface 42 of the lower case 41 . Even if the director 52 
formed on the upper case 51 generates particles during 
the course of vibratory welding operation, the upright 
flange section 43 can diminish the extent of the particle 
splash. 

(01 1 1] The outer shell which is constructed in the man- 
ner as mentioned above and serves as an ink cartridge 
is hermetically formed, by fused resin of the upper and 
lower cases 51 and 41 . Accordingly, the outer shell can 
be preferably adopted for use with an ink-jet recording 
apparatus constructed so as to introduce air pressure 
into main tanks serving as ink cartridges as described 
above. 

(0112] The foregoing description shows an example in 
which the upper case acting as the second outer shell 
constituent member is hermetically welded, by vibratory 
welding, to the lower case acting as the first outer shell 
constituent member. Heat welding means, which will be 
described later, can be utilized as means for hermetically 
fixing together the upper and lowercases. 
[D1 1 3] Figs. 9A and 9B are schematic representations 
showing a state in which a heat welding film 64 serving 
as the second outer shell constituent member is heat- 
welded to the lower case 41 serving as the first outer 
shell constituent member. 

[0114] In this case, a member analogous in construc- 
tion to the case which has already been described by 
reference to Fig. 3 is used as a lower case. 
[01 1 5] As in the case of the vibratory welding operation 
shown In Figs. 6 and 7, prior to the heat-welding of the 
film-shaped member 64 to the lower case 41, the ink- 
filled ink pack 24 is housed in the lower case 41 from 
above. 

[0116] Subsequently, the ink outlet section 55 at- 
tached to the ink pack 24 is exposed outside the lower 
case 41 by way of the opening section 46 formed in the 
side end of the lower case 41 . The O-ring 56 is sealing ly 
retained with the annular engagement member 57, so 
that the ink outlet section 55 of the ink pack 24 is fixed 
to the opening section 46 of the lower case 41 . 
[0117] As partially shown in Fig. 9A, the weld surface 
42 is continuously formed along the entire peripheral 
edge of the lower case 41 so as to be located on a sub- 
stantially-flat single imaginary plane. The heat-welding 
film 64 is heat-welded to the continuous weld surface 42 
formed along the peripheral edge of the lower case 41. 
[0118] As shown in Fig. 9A, the peripheral edge of the 
lower case 41 is supported by a stationary jig 66. 
[01 19] The heat-welding film 64 is placed so as to cover 
the weld surface 42 formed along the peripheral edge of 
the lower case 41 . In this slate, a heaterchip 67 is lowered 
from above to the weld surface 42 formed along the pe- 
ripheral edge of the lower case 41, thereby bonding the 
heat-welding film 64 to the weld plane 42 by compression. 
[0120] As a result, the heat-welding film 64 is welded 
to and hermetically bonded to the peripheral edge of the 
lower case 41. 



[01 21] The pressure chamber 25 can be hermetically 
formed within the lowercase 41 , by bonding the opening 
in the upper surface of the lowercase 41 through use of 
the heat-welding film 64. 
5 [01 22] The heat-welding film 64 has a comparatively- 
flexible characteristic. Therefore, if the ink cartridge in 
this state is mounted to the recording apparatus, the heat- 
welding film 64 expands upon receipt of the pressurized 
air supplied from the air pressurization pump, and thus 
causes a technical problem in that the air pressure within 
the pressure chamber 25 defined by the lower case 41 
and the heat-welding film 64 is unstable. 
[0123] Fig. 9B shows a construction for solving such 
a problem. As shown in Fig. 9B, a reinforcement member 
71 is provided for covering the heat-welding film 64 from 
above . An engageme nt section 71a which removably e n- 
gages with the peripheral edge of the lower case 41 is 
formed integrally along the peripheral edge of the rein- 
forcement member 71 . 

[0124] By this construction, even if the heat-welding 
film 64 attempts to expand as a result of pressurized air 
being supplied to the pressure chamber 25 defined by 
the lower case 41 and the heat-welding film 64, the heat- 
welding film 64 comes into contact with the surface of 
the reinforcement member 71, thus preventing expan- 
sion of the heat-welding film 64. 

[0125] Even in such an ink cartridge having the above- 
described construction, a pressure chamber can be 
formed between the lower case 41 and the heat- welding 
film 64. The ink cartridge can be preferably adopted for 
use with an ink-jet recording apparatus constructed so 
as to introduce pressurized air Into ink cartridges as men- 
tioned above. 

[0126] Fig. 1 0 is a schematic representation showing 
another modification for constructing the ink cartridge. 
[0127] in the modification shown in Fig. 10, a closely 
contactable p continuous surface is formed on the caver 
constituting the second outer shell constituent member, 
and a mating closely contactable continuous surface is 
formed an the case constituting the first outer shell con- 
stituent member to be closely contacted with the former 
contactable surface, thereby maintaining the hermetical- 
ly sealed state of the cover and case. 
[0126] As the end of the lower case and the end of the 
cover are shown In cross section In Fig. 10, an arcuate 
mating contact surface 73 is formed projectingly along 
the entire peripheral edge of the tower case 41 serving 
as the first constituent outer shell member. 
[0129] An arcuate contact surface 76 to come into 
close contact with the mating contact surface 73 formed 
along the peripheral edge of the lower case 41 is formed 
in a recessed manner in the peripheral edge of a cover 
75 serving as the second outer shell constituent mem ber. 
[0130] An engagement section 77 which removably 
engages with the peripheral edge of the lower case 41 
is formed integrally on the cover 75. By the action of the 
engagement section 77, the case 41 and the cover 75 
maintain a hermetic state. 
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[01 31] Even in an ink cartridge having such a construc- 
tion, a pressure chamber can be farmed between the 
lower case 41 and the cover 75. Accordingly, the ink car- 
tridge can be preferably adopted for use with an ink-jet 
recording apparatus constructed so as to introduce pres- 
surized air into ink cartridges as mentioned above. 
[0132] Even in the case of the construction shown in 
Fig. 10, an ink pack preliminarily filled with ink is inserted 
into the lower case 41 acting as the first outer shell con- 
stituent member. In this state, the cover 75 acting as the 
second outer shell constituent member is placed on top 
of the case 41 , in the same manner as has been de- 
scribed in connection with the embodiment including the 
modification. 

[0133] As is evident from the foregoing description, in 
the ink cartridge according to the first embodiment, an 
ink pack is housed in the ink cartridge, and an outer shell 
member of the ink cartridge is constructed such that at 
least first and second outer shell constituent members 
are hermetically joined together. Therefore, to form an 
Ink cartridge product, the first and second outer she II con- 
stituent members can be joined together in a state in 
which an ink-filled ink pack has been installed. 
[0134] Since the first and second outer shell constitu- 
ent members are joined togeth er hermetically, disassem- 
bly and recycling of a waste cartridge are facilitated, 
thereby contributing to conservation of resources. 

Second Embodiment 

[0135] Next will be described an ink cartridge accord- 
ing to the present invention. The ink cartridge according 
to the present embodiment is featured in that, when the 
ink cartridge is removed from the recording apparatus, 
the pressurized air inlet port formed in the cartridge is 
released, thereby immediately bringing a pressure cham- 
ber formed between the outer shell member of the ink 
cartridge and the ink pack in communication with the at- 
mosphere. 

[01 36] An opening section 58 is formed in the front end 
of the lower case 41 having the ink outlet section 55 
formed therein in the manner as mentioned previously. 
When the ink cartridge is loaded into the cartridge holder 
8, an ink receive connection section - which will be de- 
scribed later and is provided on the cartridge holder 8 - 
enters the opening section 58, as shown in Figs. 1 1 and 
12. Accordingly, the ink outlet section 55 provided in the 
ink cartridge can be connected to the ink receive con- 
nection section provided in the cartridge holder 8. 
[0137] The ink outlet section 55 is equipped with a 
valve member 59 which axial ly retracts upon contact with 
a connection section of the cartridge holder 8 to be de- 
scribed later, to thereby become open. The valve mem- 
ber 59 is urged by a spring member 60 to advance axially. 
[0138] The valve member 59 urged by thespring mem- 
ber 60 so as to advance in the axial direction is pressed 
against an annular packing member 61 having a through 
hole 6 1a formed in the center thereof . Consequently, the 



ink outlet section 55 is closed, as shown in Fig. 11. 
[0139] The pressurized air inlet port 47 formed in the 
lower case 41 , the case constituting the outer shell of the 
ink cartridge, is formed as a cylindrical member which 
5 defines an air channel communicating with the pressure 
chamber 25. The cylindrical member is integral with the 
lower case 41 , and protrudes toward the front end section 
of the cartridge. 

[0140] An opening section 164 is formed in the area 
on thefrontend section of the lower case41 correspond- 
ing to the pressurized air inlet port 47. As shown in Fig. 
12, when the ink cartridge is loaded into the cartridge 
holder 8, a pressurized air supply section formed in the 
cartridge holder 6 relatively enters the opening section 
77 so that a packing member provided in the pressurized 
air supply section comes into dose contact with and is 
coupled to the outer peripheral surface of the pressurized 
air inlet port 47. 

[0141] An ink receive connection section 71 is project- 
ingly formed in the center of the cartridge holders. 
[0142] An open/close valve unit 72 Is provided In the 
connection section 71 . When the ink cartridge is loaded 
in the cartridge holder 8, the open/close valve unit 72 
retracts axially upon contact with the ink outlet section 
55 of the ink cartridge, to thereby become open. When 
no ink cartridge is loaded in the cartridge holder 8, the 
open/close valve unit 72 advances in the axial direction 
and is maintained closed. 

[0143] The open/close unit 72 is equipped with a hol- 
low needle 73 having ink inlet holes 73a formed therein, 
and an annular slide member 75. The annular slide mem- 
ber 75 is slidably provided so as to surround the outer 
circumference of the hollow needle 73. When no ink car- 
tridge is loaded i n the cartridge holder 8 , the ann u lar slide 
member 75 moves to a position where it closes the ink 
inlet holes 73a formed in the hollow needle 73 upon re- 
ceipt of urging farce of a spring 74. 
[0144] In the case shown in Fig. 1 1 where no ink car- 
tridge is loaded i n the cartridge holder 8 , the ann u lar slide 
member 75 advances upon receipt of urging force of the 
spring member 74, thereby closing the ink inlet holes 73a 
formed in the hollow needle 73. 
[0145] In the case shown in Fig. 12 where an ink car- 
tridge is loaded into the cartridge holders, the ink outlet 
section 55 comes In to contact with the annular slide mem- 
ber 75, to thereby cause the slide member 75 to retract. 
As a result, the ink inlet holes 73a of the hollow needle 
73 becomes exposed and open, to thereby permit inflow 
of ink. 

[0146] Concurrently, the tip end of the hollow needle 
73 of the cartridge holder 6 penetrates into the through 
hole 61a of the packing member 61 of the ink cartridge, 
to thereby come into contact with the valve member 59. 
As a result, the valve member 59 axially retracts, thus 
rendering the ink outlet section 55 of the ink cartridge 
open. 

[0147] As designated by the arrow shown in Fig. 12, 
inkcan be supplied from the ink cartridge to the cartridge 
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holders. 

[0148] Simultaneously, the pressurized air in let port 47 
constituting a pressurized air inlet port of the cartridge 
also enters the annular packing member 78 of the pres- 
surized air supply section 77 provided in the cartridge 
holders. 

[0149] The packing member 78 comes into close con- 
tact with and is coupled to the outer peripheral surface 
of the pressurized air inlet port 47. As designated by the 
arrow shown in Fig. 12, pressurized air can be introduced 
into the pressure chamber 25 of the cartridge. 
[01 50] When an ink cartridge is removed from the car- 
tridge holders, the pressurized air inlet port 47 commu- 
nicating with the pressure chamber 25 of the cartridge is 
released from a sealed state in which the inlet port 47 
has been sealed by the packing member 78 of the pres- 
surized air supply section 77 of the cartridge holder 8. 
[0151] Accordingly, the pressure chamber 25 of the 
cartridge is immediately released to the atmosphere by 
way of the air channel of the pressurized air inlet port 47. 
Therefore, the Ink pack 24 Is also Immediately released 
from a pressurized state. 

[0152] The ink outlet section 55 of the ink cartridge is 
also closed, thereby preventing leakage of ink, which 
would otherwise be caused under force of gravity. 
[0153] Concurrently, the ink receive connection sec- 
tion 71 of the cartridge holder 8 is also closed, thus pre- 
venting reverse flow of ink from the sub-tank 9. 
[0154] As is evident from the foregoing descriptions, 
in the ink cartridge according to the present invention, 
when an ink cartridge is removed from the recording ap- 
paratus, the pressurized air inlet port 47 formed in the 
cartridge is released, thereby immediately bringing the 
pressure chamber defined between the outer shell mem- 
ber of the cartridge and the ink pack 24 into communica- 
tion with the atmosphere. Consequently, the ink pack 24 
is immediately released from a pressurized state, thus 
preventing inadvertent gushing or leakage of ink from the 
ink pack 24. 

[0155] The recording apparatus, to which the ink car- 
tridge is to be loaded, is equipped with the open/close 
valve unit 72. Accordingly, when no ink cartridge is loaded 
in the cartridge holder 8, the open/close valve unit 72 
axially advances and is maintained closed, thereby pre- 
venting a problem of contamination, which would other- 
wise be caused by reverse flow of inkfrom thesub-tank 9. 

Third Embodiment 

[0156] An ink cartridge according to a third embodi- 
ment, an embodiment of the present invention, will now 
be described. Figs. 13 through 15 show an ink cartridge 
(main tank) 100 according to the third embodiment of the 
present invention. Fig. 1 3 is a perspective view showing 
the entire construction of a main tank. Fig. 14 is an en- 
larged cross-sectional view of the ink cartridge when 
viewed from line B-B shown in Fig. 13 in the direction 
designated by arrows. Fig. 1 5 Is a perspective view show- 



ing the construction of an ink pack 1 24 housed in an outer 
shell case shown in Fig. 13. 

[0157] As shown in Figs. 13 and 14, the outer shell 
case is constructed by an upper case 141 acting as a 

5 second case {the second outer shell constituent mem- 
ber), and a lowercase 142 acting as a first case (the first 
outer shell constituent member). 

[0158] The lower case 142 is formed into a flattened 
box shape, and the upper side of the lower case 142 is 
ft* open. An ink-filled ink pack 124 (see Fig. 15) can be 
housed in the lowercase 142. 

[0159] In the present embodiment, as shown in Fig. 
14, in order to fix the four sides of the ink pack 124 housed 
in the lower case 142, a quadrilateral intermediate lid 143 

re which is formed from, for example, styrene foam, and 
whose center is opened as a window is inserted into the 
ink cartridge 100. As will be described in detail later, a 
heat welding film 144 designated by a thick line is heat- 
welded to a flange section 142a formed along the mar- 

20 ginal edge of the opening of the lower case 1 42, thereby 
hermetically dosing the lower case 142. 
[01 60] The upper case 141 formed into a flattened box 
shape is fitted on the lower case 142. 
[0161] The uppercase 141 acteasacoverforprevent- 

6 ing outward expansion of the film 144, which would oth- 
erwise be caused when the film 144 is exposed to pres- 
surized air. The uppercase 141 Is constructed by a planar 
section 141b acting as the cover member, and a fold 
section 141c which is integrally formed with the planar 

30 section 141b and forms right angles with the planar sec- 
tion 141b. 

[0162] Wedge-shaped lug members 141aare intermit- 
tently formed along the interior surface of the Ibid section 
141c. As the upper case 141 is pushed on the lower case 

35 142, the lug members 141a engage the flange section 
142a formed along the marginal edge of the opening of 
the lower case 142, whereby the uppercase 141 and the 
lower case 142 are coupled together. 
[01 63] When pressu rized air is introduced into the low- 

40 er case 142 sealed by the film member 144, the heat 
welding film 144 is positioned so as to come into contact 
with the entire interior surface of the uppercase 141 , thus 
preventing outward expansion of the film 144, which 
would otherwise be caused when the film 144 receives 

45 pressurized air. 

[01 64] Fig . 1 5 shows the structu re of the ink pack 1 24 
housed in the outer shell case that is constructed in the 
manner as mentioned above. 

[0165] Two sheets of rectangular flexible material; far 
so example, a polyethylene film, are used for the ink pack 
124. In order to improve the gas-barrier characteristic of 
the ink pack 124, aluminum foil or other metal foil, for 
example, is laminated on the surface of each film. An ink 
outlet section 150 constituting an ink outlet port is at- 
55 tached to substantially the center of one lateral side end 
section of the ink pack 124. 

[0166] Three sides, i.e. the lateral side end section 
having the ink outlet section 150 and the longitudinal side 
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end sections orthogonal to the lateral side end section, 
are first Joined by heat welding to form a bag. Reference 
numeral 124b designates a heat-welded section in each 
of the three sides. 

[0167] Ink is filled into the ink pack 124 from the re- 
maining one open side of the ink pack 124 formed into 
the bag. The remaining side is then joined by heat welding 
to provide the ink pack 124 sealing storing ink therein. 
Reference numeral 124c designates a heat-welded sec- 
tion in the remaining side. 

[0168] Fig. 16 is a fragmentary enlarged view showing 
how to seal the ink pack 124 in the lower case 142 by 
the heat welding film 144. First of all, the lowercase 142 
is placed on a stationary jig 161 using the flange section 
142a formed along the marginal edge of the opening of 
the lowercase 142. 

[0169] The ink pack 124 is housed in the lower case 
142 t and then the quadrilateral intermediate lid 143 
whose center is opened as a window is inserted into the 
lower case 142 to press and hold the four sides of the 
Ink pack 124. 

[01 70] In this state, the heat welding film 144 is located 
so as to cover the flange section 142a formed along the 
marginal edge of the opening of the lower case 142. 
[0171] Subsequently, a heater head 162 formed hav- 
ing a flat surface similar in shape to a flat surface of the 
flange section 142a of the lower case 142 is lowered, 
thereby heating the film 144 covering the flange section 
142a. As a result, the film 144 is heat-welded on and 
along the flange section 142a of the lower case 142, and 
the lower case 142 is hermetically sealed with the film 
144. 

[0172] Figs.17and 1 8 are enlarged views showing the 
construction of portions of the upper case 141 to be at- 
tached to the lower case 142 sealed with the film 144 in 
the manner as mentioned above. Particularly, the lug 
members 141a intermittently formed on the interior sur- 
face of the fold section 141c of the uppercase 141 and 
the surroundings of the lug members 141a are shown in 
an enlarged manner. 

[0173] Fig. 1 7 is a perspective view of the comer sec- 
tion of the upper case 141 when viewed from the interior 
surface of the comer section, and Fig. 18 is a perspective 
view of the comer section of the upper case 141 when 
viewed from the top. 

[0174] As shown in Fig. 17, a tapered surface 141d is 
formed on the lug member 141a so as to gradually in- 
crease in thickness from the lower end of the fold section 
141c to the planar section 141b acting as a caver. An 
engagement step section 141 e is formed on the end of 
the tapered surface 141d opposing the planar section 
141b. 

[0175] As shown In Fig. 1 8, slit holes 141f are formed 
through the planar section 141b of the upper case 141 
to correspond in location to the lug members 141a and 
to be elongated along the fold section 141c. 
[0176] The upper case 141 is laid on and forced to the 
lower case 1 42, so that the tapered surface 1 4 1 d on each 



of the tug members 141a comes into slidable contact with 
the side surface of the flange section 1 42a formed along 
the marginal edge of the opening of the lower case 142. 
[01 77] As the upper case 141 is pushed further toward 
s the lower case 142, the lug members 141a go beyond 
the flange section 142a formed on the lower case 142. 
Consequently, the flange section 1 42a of the lower case 
142 is fitted into the engagement steps 141e of the lug 
members 141a, whereby the upper case 141 and the 
lower case 142 are attached together. 
[0178] In this case, since the slit holes 141f are formed 
through the planar section 141b of the upper case 141 
and along the fold section 141c thereof to correspond in 
location to the lug members 141a, the fold section 141c 
having the lug members 141a can be improved in terms 
of ease of flexure. 

[0179] The ease of flexure of the fold section 141 c ef- 
fectively acts to provide relief when the tapered surface 
141 d of each of the lug members 141a goes beyond the 
flange section 142a of the lowercase 142. 
[01 80] The provision of such relief Is effective to avoid, 
for example, a problem of whitening of the area in which 
the lug members 141a are formed or a problemof cracks, 
which would otherwise be caused when undue stress 
acts on the lug members 141a when the upper and lower 
cases, both being made of synthetic resin, are attached 
together. 

[0181] Fig. 19 is a perspective view showing the en- 
tirety of the main ink tank 1 00 serving as the inkcartridge 
constructed in the manner as mentioned above, when 
viewed from above the upper case thereof. 
[0182] In the present embodiment, five slit holes 141f 
are formed in either longitudinal side of the upper case 

141. Similarly, the lug members 141a are provided at 
uniform intervals so as to correspond to the slit holes 
141f. Moreover, two slit holes 141f are formed in either 
lateral side of the upper case 141 . Similarly, the lug mem- 
bers 141a are also provided so as to correspond to the 
slit holes 141f. 

[0183] In the main tank 10Q, i.e. the ink cartridge, as 
mentioned above, as shown in Fig. 13, a pair of open 
holes 1 51 to be utilized as positioning means at the time 
of loading the ink cartridge into the recording apparatus 
are formed in one surface of the cartridge case. 
[0184] The pair of opening holes 151 are spaced apart 
from each other along a longitudinal direction of the one 
surface of the lower case 142. When the lower case 142 
is formed by, for example, injection molding, the opening 
holes 151 are molded integrally and simultaneously with 
the lowercase 142. 

[0185] The ink outlet section 150 constituting an ink 
outlet port for the ink pack is attached to a substantially 
middle position between the positioning opening holes 
1 51 thus disposed at two locations. A pressurized air inlet 
port 152 and a circuit board 153 to be described in detail 
later are provided outside the two opening holes 151. 
[0186] Simultaneous with molding of the lower case 

142, the pressurized air inlet port 152 is molded hollowly 
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and integrally with the lower case 142. Pressurized air 
can be introduced into the lower case 1 42 sealed by the 
film member 144, by way of the pressurized air inlet port 
152. 

[0187] Fig. 20 shows the cross section of an end sec- 
tion on one surface of the main tank 100 that serves as 
the ink cartridge constructed in the manner mentioned 
above, showing that the main tank 100 is attached to a 
connection mechanism 155 provided on the cartridge 
holder 8 of the recording apparatus. 
[0188) Fig. 21 is a perspective view showing the con- 
nection mechanism 155 provided on the cartridge holder 
8. 

[0189] As shown in Figs. 20 and 21, a pair of columnar 
positioning pins 156 are formed on the cartridge holder 
8. The positioning pins 156 are fitted into the pair of po- 
sitioning opening holes 151 formed in the main tank 100, 
respectively. 

[0190] The opening holes 1 51 are located at two po- 
sitions in the longitudinal direction of the one surface of 
the lower case 142, and the two positioning pins 156 
provided on the recording apparatus are fitted into the 
opening holes 151 until the base ends of the pins 156 
come into contact with the opening holes 151. Accord- 
ingly, the main tank 100 serving as a cartridge can be 
positioned three-dimensionally. 
[0191] As the positioning pins 156 are fitted into the 
main tank 100, a hollow ink outlet tube 157 provided in 
substantially the middle position between the pair of po- 
sitioning pins 156 fits into the ink outlet section 150 at- 
tached to the ink pack 124, thereby enabling outflow of 
ink from the cartridge. 

[0192] As a result of the main tank 100 being loaded 
onto the cartridge holders, the pressurized air inlet port 
152 is connected to a pressurized air outlet port 158 
formed in the holders, thus enabling introduction of pres- 
surized air into the main tank 100. 
[0193] A terminal mechanism 159 having a plurality of 
contacts is connected to the circuit board 153 mounted 
on the main tank 1 00, thereby enabling exchange of data 
with semiconductor storage means which is mounted on 
the circuit board 153 and is to be described later. 
[0194] In a case where the main tank 100 is loaded 
o nto the cartridge holder 8, the circuit board 1 53 mou nted 
on the main tank 100 is arranged vertically and disposed 
at an upper position in the direction of gravity, as shown 
in Fig. 20. 

[0195] Figs. 22A and 22B are cross-sectional views 
showing that the hollow ink outlet tube 157 provided in 
the holder 8 is inserted into the ink outlet section 150 
provided on the ink pack 124 as a result of the main pack 
1 00 being loaded to the cartridge holder 6, thereby ena- 
bling outflow of Ink from the Ink cartridge. 
[0196] Fig. 22A shows the ink outlet section 150 and 
the ink outlet tube 157 before they are coupled, and Fig. 
22B shows the ink outlet section 150 and the ink outlet 
tube 1 57 after coupling. 

[0197] An annular rubber packing 150a is fitted into an 



exit section of the ink outlet section 150 provided in the 
ink pack 1 24. In contrast, a movable member 1 50b is 
housed in the ink outlet section 1 50 so as to enable axial 
movement. 

J [0198] The movable member 150b is constructed so 
as to close a central portion of the annular rubber packing 
150a under the urging force of the coil-shaped spring 
member 150c. An opening 157a is farmed in a position 
on the side surface in the vicinity of the tip end of the 
hollow ink outlet tube 157 provided in the holder 8. 
[0199] In a state shown in Fig. 22A in which the main 
tank 1 00 acting as a cartridge is not loaded in the record- 
ing apparatus, the movable member 150b closes the 
center portion of the annular rubber packing 1 50a under 
the urging force of the coil-shaped spring member 150c, 
thereby preventing leakage of ink from the ink pack 124. 
[0200] When the main ink tank 100 is loaded in the 
recording apparatus, the tip end of the ink outlet tube 1 57 
pushes the movable member 150b inwardly against the 
urging force of the spring member 150c. Accordingly, an 
ink flow channel designated by arrows Is formed, thereby 
enabling outflow of ink. 

[0201] In this case, an annular internal-diameter por- 
tion of the rubber packing 150a comes into close contact 
with the outer diameter portion of the ink outlet pipe 157, 
thus preventing leakage of ink from the contact portion. 
[0202] Fig . 23 shows the circuit board 1 53 mo unted on 
the ink cartridge. Figs. 24A and 24B show the appear- 
ance and construction of the circuit board 153. Fig. 24A 
is a perspective view of th e circuit board 1 53 when viewed 
from the front, and Fig. 24B is a perspective view of the 
circuit board 153 when viewed from below the underside 
thereof. 

[0203] As shown in Fig. 23, the circuit board 152 is 
located in the corner of the tower case 1 42 of the cartridge 
and is mounted on the inner bottom of a cubic space 
having two adjacent surfaces open. One of the two open 
surfaces enables connection between the circuit board 
153 and the terminal mechanism 159 provided on the 
cartridge holder 8. The other of the two open surfaces is 
primarily used when the circuit board 153 is attached to 
the cartridge case. 

[0204] As shown in Figs. 24A and 24B, a through hole 
153a and a notched hole 153b are formed in the circuit 
board 153 for mounting the circuit board 153 onto the 
lower case 142. As designated by phantom lines shown 
in Fig. 24A, protrusions 142c and 142d for heat-welding 
purposes to be inserted into the respective through hole 
153a and the notched hole 1 53b are preliminarily formed 
an the lower case 142. 

[0205] When the substantially-rectangular circuit 
board 153 is mounted on the lower case 142, the circuit 
board 153 is fitted into a recessed section 142b formed 
as shown in Fig. 23 for positioning the circuit board. 
[0206] An unillustrated heater chip is brought into con- 
tact with the heads of the protrusions 142c and 142d 
designated by phantom lines shown in Figs. 24A, thus 
fusing the protrusions. As a result the circuit board 153 
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Is mounted on the lowercase 142, as shown in Fig. 23. 
[0207] The heater chip is used as a jig for mounting 
the circuit board 153 to the lower case 142, and the tip 
end of the heater chip is inserted into the upper open 
side of the cubic space in which the circuit board 153 is 
located. 

[0208] As shown in Fig. 24A, electrode contacts 153c 
are formed on the front side of the circuit board 153 as 
connection terminals to be brought into electrical contact 
with the terminal mechanism 159 of the cartridge holder 
8 when the mai n tank 1 00 is loaded in the cartridge holder 
8. 

[0209] An electrode contact 1 53d for checking purpose 
is formed in a circular shape on the same surface of the 
circuit board 153 on which the electrode contacts 153 
are formed. 

[0210] The electrode contacts 1 53c and 153d are con- 
nected to data-readable/writable semiconductor means 
154 mounted on the underside of the circuit board 153. 
When the main tank 100 is loaded on the cartridge holder 
8 of the recording apparatus, data pertaining to, for ex- 
ample, the type of ink stored in the main tank, an ink 
remaining amount, a serial number, and an expiration 
date, are sent and received between the main tank 100 
and the recording apparatus. 

[0211] The ink cartridge according to the third embod- 
iment, an embodiment of the present invention, is formed 
hermetically by the first and second cases 141 and 142, 
and an ink pack is housed in the ink cartridge. The lug 
members 141a formed on the second case 142 engage 
with the flange section 1 42a of the lower case 142, where- 
by the first case 141 and 142are fixed together.Assembly 
and disassembly of an inkcartridge are readily achieved, 
thereby contributing to improving the ease of recycling 
of the constituent members of the ink cartridge. 
[0212] In addition, the slit holes 141f are formed in po- 
sitions on the planar section 141 b corresponding to the 
lug members 141a along the fold section 141c, thereby 
improving the ease of flexure of the fold section 141c 
having the lug members 141a. This arrangement is ef- 
fective to avoid, for example, a problem of whitening the 
area in which the lug members 141a are formed or a 
problem of cracks, which would otherwise be caused 
when undue stress acts on the lug members 141a when 
the upper and lowercases 141 and 142, both being made 
of synthetic resin, are attached together. 

Fourth Embodiment 

[0213] An ink cartridge according to a fourth embodi- 
ment, an embodiment of the present invention, will now 
be described. The ink cartridge according to the present 
embodiment Is equipped with an Ink pack press member 
to be housed in a cartridge case along with an ink pack. 
The ink cartridge is featured in that, in accordance with 
the volume of the press member, the volume of ink seal- 
ingly stored in the ink pack can be adjusted. 
[0214] Therefore, the constructions shown in Figs. 13 



through 24 can be adopted as preferable example con- 
structions for the outer shell of the ink cartridge, the ink 
pack etc. in embodying the fourth embodiment. 
[0215] Figs. 25 and 26 show the construction of the 
s press member 143, and Fig. 25 is a perspective view 
showing the entirety of a press member. Fig. 26A is a 
front view showi ng the press mem ber; Fig . 26B is a cross- 
sectional view of the press member when viewed from 
line C-C shown in Fig. 26A in the direction designated 
by arrows; and Fig. 26C is a cross-sectional view of the 
press member when viewed from line D-D shown in Fig. 
26A in the direction designated by arrows. 
[0216] As shown in Figs. 25 and 26, the press member 
143 is formed into a frame shape having a window- 
shaped opening 143a in the center of the press member 
143. The press member 143 presses the four sealed 
sides of the rectangular ink pack 124. 
[021 7] As can be seen from the cross-sectional views 
shown in Figs. 26B and 26C, the portion of the surface 
of the press member 143 opposing the four sides of the 
Ink pack 124 ts formed to have a tapered surface 143b. 
which becomes gradually thinner toward the window- 
shaped opening 143a formed in the center of the press 
member 143. 

[0218] As shown in Fig. 14, the tapered surface 143b 
is formed to be slightly curved. When the tapered surface 
143b is contacted with the center of the ink pack 124 
bulges as a result of ink being sealed therein, the tapered 
surface 143b thus slightly curved smoothly matches the 
geometry of the periphery of the ink pack 1 24. 
[0219] When the ink pack 124 filled with a large amount 
of ink is housed in the lower case 142, the press member 
143 of small volume is adopted, as shown in Fig. 1 4. 
[0220] When the i nk pack 1 24 fil led with a smal I amount 
of ink is housed in the lower case 142, the press member 
143 of large volume is adopted, as shown in Fig. 27. 
[0221 ] The press member 1 43 used with the main ta nk 
100 shown in Fig. 27 has the central window-shaped 
opening 1 43a smaller in area than that shown in Fig. 1 4. 
Similarly, there is formed a tapered surface 143b which 
becomes gradually thinner toward the window-shaped 
opening 143a. 

[0222] With this construction, the ink pack 124 filled 
with a small amount of ink is pressed by the press mem- 
ber 1 43, In areas of the four sides closer to the center of 
the ink pack 124. 

[0223] In spite of an ink pack being filled with a small 
amount of ink, free movement of the ink pack within the 
ink cartridge can be effectively prevented. Consequently, 
it is possible to avoid a problem of damage to an ink pack, 
which would otherwise be caused when the ink pack is 
subjected to physical shock during transport. 
[0224] As is evident from the foregoing descriptions, 
the ink cartridge according to the fourth embodiment of 
the present invention is equipped with an inkpress mem- 
ber to be housed in a cartridge case along with an ink 
pack. In accordance with the volume of the press mem- 
ber, the volume of ink to be filled into the ink pack is 
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adjusted. For example, so long as a plurality of types of 
press members are prepared preliminarily, a suitable 
press member may be selected in accordance with the 
volume of ink filed into an ink pack, and the thus-selected 
press member is housed in the cartridge case. Thereby, 
an ink pack can be housed in the cartridge case without 
a large clearance. 

[0225] Consequently, the degree to which an ink pack 
will be damaged by physical shock stemming from trans- 
port can be decreased significantly. 
[0226] In a case where the present invention is applied 
to an ink cartridge which introduces pressurized air into 
a cartridge case, the press member whose volume has 
been selected in accordance with the volume of ink filled 
in an ink pack is housed in the ink cartridge, and hence 
the volume of pressurized air to be introduced into the 
cartridge case can be regulated so as to fall within a pre- 
determined range. 

[0227] Consequently, even when a low-volume ink 
cartridge is used, there is no necessity for introducing a 
large amount of pressurized air Into the cartridge case. 
Hence, there can be prevented a time lag that would arise 
from the time a recording apparatus is powered up to the 
time the recording apparatus enters a standby state, 
thereby improving throughput of the recording apparatus. 

Other Embodiments 

[0228] Finally, there will be described a preferred em- 
bodiment of a cartridge that can be applied to any one 
of the ink cartridges of the embodiments set forth, that 
can effectively prevent a problem of fracture of an ink 
pack, which would otherwise be caused by vibration or 
fall of an ink cartridge, and that has superior ease of re- 
cycling and enables recycling of not only a case consti- 
tuting the outer shell but also an ink pack. 
[0229] The preferred embodiment is featured in that a 
recessed section matching the cross section of a pillow- 
shaped ink pack filled with ink is formed on the interior 
surface of a hard case constituting the outer shell of an 
ink cartridge and that ribs capable of pinching the periph- 
eral edge of the ink pack are formed. 
[0230] More preferably, the preferred embodiment 
adopts an arrangement in which a plurality of ribs are 
formed in both lateral and longitudinal directions of the 
hard case, an arrangement in which projections and in- 
dentations are formed in the areas where the peripheral 
edge of an ink pack is pinched, and/or an arrangement 
in which through holes are farmed in the peripheral edge 
of the ink pack, and protrusions are formed in the ribs so 
as to fit into the corresponding through holes. 
[0231] Another preferred embodiment adopts an ar- 
rangement In which the geometry of the Interior surface 
of the hard case matches the cross section of an ink-filled 
ink pack, and the peripheral edge of the ink pack is 
pinched by the hard case. In addition to this arrangement, 
the preferred embodiment adopts an arrangement in 
which projections and indentations are formed in the ar- 



eas where the peripheral edge of an ink pack is pinched, 
and/or an arrangement in which through holes are formed 
in the peripheral edge, and protrusions to be inserted into 
the corresponding through holes are formed in the case. 
s [0232] The preferred embodiments will be described- 
more specifically by reference to the accompanying 
drawings. Figs. 28A through 28C are exploded views 
showing a preferred example of an ink cartridge. A ink 
pack 201 is manufactured by preparing rectangular films, 
each made of a high polymer film and a high gas-barrier 
property material layer, such as a metal layer, on the 
surface of the polymer film, and heat-welding the rectan- 
gular films along peripheral edges 201 a, 201 b, 201 c, and 
201 d of the ink pack 201 to form a bag while forming an 
in k supply port 201 e in one side 201 a of the ink pack 201 . 
[0233] The hard case housing the ink pack 201 is made 
up of two segments; that is, a box-shaped case main 
body (lower case) 202 and a cover (upper case) 203. 
Short ribs 204 for dividing the long sides 201b and 201d 
in equal lengths are formed on the plane of the lower 
case main body 202 which apposes the cover 203. Sim- 
ilarly, short ribs 204' far dividing the long sides 201 b and 

201 d in equal lengths are formed on the plane of the 
cover 203 which opposes the lower case main body 202. 
Further, long ribs 205 are provided for dividing the short 
sides 201a and 201c in equal lengths are formed on the 
same plane of the lower case main body 202 on which 
the short ribs 204 are farmed. Similarly, long ribs 205' 
are provided for dividing the short sides 201a and 201c 
in equal lengths are formed on the same plane of the 
cover 203 on which the short ribs 204 J are farmed. 
[0234] Indentations 204a and 204a 4 are formed in the 
short ribs 204 and 204' so as to match the cross section 
of an ink-filled ink pack, and indentations 205a and 205a' 
are formed in the long ribs 205 and 205' so as to match 
the cross section of an ink-filled ink pack. End sections 
204b, 204b 1 , 205b, and 205b' of the ribs 204, 204', 205, 
and 205' opposing the peripheral edges 201a, 201b, 
201c, and 201 d of the ink pack 201 are set to heights h 
and h # so that the peripheral edges 201a, 201b, 201c, 
and201d of the ink pack 201 can be sandwiched between 
the ribs 204, 204 1 , 205, and 205' when the cover 203 is 
fixed on the case main body 202. 
[0235] Reference numeral 206 shown in Fig. 28 des- 
ignates a recess for constituting a window to be used far 
exposing the ink supply port 201 e to the outside. 
[0238] I n th is embodi ment, the in k pack 20 1 filled with 
a specific volume of ink is placed on the case main body 

202 such that the ink supply port 201 e is located in the 
recess 206. As the cover 203 is fixed an the case main 
body 202, an ink-filled region of the ink pack 201 is sup- 
ported by the indentations 204a, 204a' , 205a, and 205a' 
of the ribs 204, 204', 205, and 205' without being sub- 
jected to the pressure imposed by the plane of the case 
main body 202 and the plane of the cover 203. Further, 
the peripheral edges 201a, 201b, 201c, and 201d are 
sandwiched between the end sections 204b and 204b' 
of the mutually-opposing ribs 204 and 204' and between 
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the end sections 205b and 205b' of the mutually-oppos- 
ing ribs 205 and 205'. 

[0237] Even if the inkpack201 issubjected to vibration 
or physical shock in this state, the geometry of the ink 
pack 201 is defined by the indentations 204a , 204a" , 
205a, and 205a 1 , and hence no great deformation arises 
in the ink pack 201 . 

[0238] The peripheral edges 201a, 201b, 201c, and 
201 d are sandwiched between the case main body 202 
and the cover 203. Consequently, there can be prevented 
movement of an ink pack within the case, which would 
otherwise be caused by swaying action of ink. Moreover, 
there can be prevented fracture of an ink pack, which 
would otherwise be caused when the ink pack is subject- 
ed to great physical shock or pressure. 
[0239] As the cover 203 is removed from the ink case 
after the ink stored in the ink cartridge has been con- 
sumed and the ink cartridge has been collected by a man- 
ufacturer, the ink pack201 is re I eased fro ma sandwiched 
state defined between the case main body 202 and the 
caver 203 and can be easily taken out of the Ink cartridge. 
[0240] The thus-removed ink pack is cleansed, and a 
wearout part, such as a packing of the ink supply port, is 
replaced with a new part. Then, the ink pack is refilled 
with ink. 

[0241] The thus-refilled ink pack is placed in the case 
main body 202, and the cover 203 is fixed on the case 
main body 202 in the same manner as mentioned previ- 
ously, thus completing a recycling process. 
[0242] The above-mentioned embodiment eliminates 
a necessity lor tearing and peeling an ink pack from an 
ink case, thereby enabling removal of an ink pack bag 
without inflicting damage, and implementing highly-reli- 
able recycling of an ink cartridge. 
[0243] Fig. 29 is a crass-sectional view showing the 
structure of the case taken along line E-E shown in Fig. 
28C. indentations 204a are formed in ribs 204 provided 
on the case main body 202 so as to match the cross 
section of a pillow-shaped ink pack 201 filled with ink 
207. Similarly, indentations 204a 1 are formed in ribs 204' 
provided on the cover 203 so as to match the same. The 
peripheral edges 201band 201dof the inkpack 201 are 
sandwiched between end sections 204b and 204b' of the 
ribs 204 and 204'. 

[0244] The ribs 204 and 204' regulate deformation of 
the ink pack 201 made of a flexible film, thus preventing 
deflection of the film at an acute angle. 
[0245] Fig. 30 is a cross-sectional view showing an- 
other example structure for sandwiching the peripheral 
edge of an ink pack. As in the case of the embodiment 
shown in Figs. 28A through 26C, the ribs 204 and 204 1 
matching the contour of the ink pack 201 are formed on 
the lower case 202 and the cover 203. Moreover, a pro- 
tuberance 208 is formed on each of the ends 204b lor 
sandwiching the peripheral edge 201b of the ink pack 
201, and a recess 208' is formed on each of the ends 
204b J opposing the ends 204b. The protuberances 208 
and the recesses 208' are formed in several locations 



along the peripheral edge of the ink pack 201 . 
[0246] The case main body 202 is housed in the ink 
pack 201, and the cover 203 is placed on the case main 
body 202 from above. As a result, the peripheral edge 
5 201b of the ink pack 201 is sandwiched, in a clinched 
manner, between the protuberances 208 and the recess- 
es 208 1 . 

[0247] By sandwiching the peripheral edge of the ink 
pack 201 at several locations according to the method 
set forth, the ink pack 201 can be fixedly secured within 
the case. In this embodiment, the ink pack 201 can be 
easily taken out from the case upon removal of the cover 
203. As in the case of the embodiment shown in Figs. 
28A through 28C, recycling of an ink cartridge can be 
performed readily. 

[0248] Fig. 31 is a cross-sectional view showing a con- 
struction for sandwiching the peripheral edge of an ink 
pack according to yet another preferred embodiment. A 
through hole 209 is formed in the peripheral edge 201b 
of the ink pack 201. As in the case of the embodiment 
shown in Figs. 28A through 28C, the ribs 204 and 204' 
matching the contour of the ink pack 201 are formed on 
the lower case 202 and the cover 203. A protrusion 210 
to be inserted into the through hole 209 is formed on the 
end section 204, and a hole 210 J is formed in the end 
section 204' so as to correspond to the protrusion 210. 
The set including the through hole 209, the protrusion 
210, and the hole 21 0 4 is formed in each of several loca- 
tions on the peripheral edge of the ink pack 201. 
[0249] The ink pack 201 is housed in the case main 
body 202 such that the protrusions 21 0 are inserted into 
the corresponding through holes 209. As the cover 203 
is placed on the case main body 202 from above, the ink 
pack 201 is positioned and fixed by the through holes 
209 and the protrusions 210. In the present embodiment, 
the ink pack 201 can be readily removed by taking off 
the cover 203. As in the case of the embodiment shown 
in Figs. 28A through 28C, recycling of an ink cartridge 
can be readily performed. 

[0250] Figs. 32A through 32C show an ink cartridge 
according to still another .embodiment, in an exploded 
manner. The ink pack 201 is identical in structure with 
that shown in Figs. 28A through 28C. 
[0291] A hard case for housing the ink pack 201 is 
made up of two segments; that Is, the box-shaped case 
main body 202 and the cover 203. Raised sections 204 
and 205 are formed so that an interior surface 202a of 
the case main body 202 matches the cross section of a 
pillow-shaped ink-filled ink pack. Similarly, raised sec- 
tions 204' and 205' are formed so that an interior surface 
203a of the cover 203 matches the same. 
[0252] End sections 204b, 204b', 205b, and 205b' of 
the raised sections 204, 204' , 205, and 205' opposing 
the peripheral edges 201a, 201b, 201c, and 201d of the 
ink pack 201 are set to heights h and h 1 so that the pe- 
ripheral edges 201a, 201b, 201c, and 201d of the ink 
pack 201 can be sandwiched between the raised sec- 
tions 204, 204'. 205, and 205' when the cover 203 is fixed 
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on the case main body 202. 

[0253] Recesses 206 and 206' are formed in the areas 
of the case main body 202 and the cover 203 where the 
inksupply port201e is to be sandwiched. Ribs 204c and 
204c' are formed on the beck of the areas of the raised 
sections 204 and 204' with which the ink pack 201 is 
brought into contact, to thereby improve the rigidity of the 
raised sections 204 and 204'. 
[0254] In the present embodiment, the ink pack 201 
filled with a specified volume of ink is placed an the case 
main body 202 such that the ink supply port 201 e comes 
to the recess 206. As the cover 203 is fixed, the ink-filled 
area of the ink pack 201 is supported by the interior sur- 
faces 202a and 203a and the raised sections 204, 204', 
205, and 205' from both sides without being subjected 
to pressure. The peripheral edges 201 a, 201 b, 201 c, and 

201 d are supported by the opposing end sections 204b, 
204b', 205b. and 205b'. 

[0255] Even if the ink pack 201 is subjected to vibration 
or physical shock in this state, the geometry of the ink 
pack 201 Is defined by the Interior surfaces 202a and 
203a of the case and by the raised sections 204, 204' , 
205, and 205', and hence no great deformation arises in 
the ink pack 201. 

[0256] The peripheral edges 201a, 201b, 201c, and 
20 1d are sandwiched between the end sections 204b, 
204b', 205b, and 205b*. Consequently, there can be pre- 
vented movement of an ink pack within the case, which 
would otherwise be caused by swaying action of ink. 
Moreover, there can be prevented fracture of an ink pack, 
which would otherwise be caused when the ink pack is 
subj ected to great physical shock or pressure. 
[0257] Fig. 33 is a cross-sectional view showing the 
structure of the case taken along line F-F shown in Fig. 
32C. The raised sections 204 are formed on the case 
main body 202 so as to match the cross section of a 
pillow-shaped ink pack 201 filled with the ink 207. Simi- 
larly, the raised sections 204' are formed on the cover 
203 so as to match the same. The peripheral edges 201 b 
and 201 d of the ink pack 201 are sandwiched between 
the mutually-opposing end sections 204b and 204b 1 . 
[0258] Since the cross section of the case main body 

202 and that of the cover 203 match the cross section of 
the ink pack 201 , deformation in the ink pack 201 made 
of a flexible Him is regulated, thus preventing deflection 
of the film at an acute angle. 

[0259] Fig. 34 is a cross-sectional view showing an- 
other example structure of sandwiching the peripheral 
edge of an ink pack. The raised sections 204 and 204' 
are formed such that the cross section of the lower case 
202 and that of the cover 203 match the cross section of 
the pillow-shaped ink pack 201 filled with the ink 207. 
Moreover, the protuberance 208 Is formed on each of 
the ends 204b for sandwiching the peripheral edge 201b 
ofthe ink pack 201, and the recess 208' is formed in each 
of the ends 204b' opposing the ends 204b. The protu- 
berances 208 and the recesses 208' are formed in each 
of several locations along the peripheral edge ofthe ink 



pack 201. 

[0260] The ink pack 201 is housed in the case main 
body 202, and the cover 203 is placed on the case main 
body 202 from above. As a result, the peripheral edge 

5 201b of the ink pack 201 is sandwiched, in a clinched 
manner, between the protuberances 208 and the recess- 
es 208'. By sandwiching several locations on the periph- 
eral edge of the ink pack 201 according to the method 
set forth, the ink pack 201 can be fixedly secured within 

w the case. 

[0261] In this embodiment, the ink pack 201 can be 
easily taken out from the case upon removal ofthe cover 
203. As in the case of the embodiment shown in Figs. 
28A through 28C, recycling of an ink cartridge can be 

is performed readily. 

[0262] Fig. 35 is a cross-sectional view showing a con- 
struction for sandwiching the peripheral edge of an ink 
pack according to yet another preferred embodiment. 
The through hole 209 is formed in the peripheral edge 

20 201b of the ink pack 201 . The raised sections 204 and 
204' are formed such that the cross section ofthe lower 
case 202 and that ofthe cover 203 match the cross sec- 
tion ofthe pillow-shaped ink pack 201 filled with the ink 
207. Moreover, the protrusion 210 to be inserted into the 

25 through hole 209 is formed on the end section 204, and 
the hole 210* Is formed in the end section 204' so as to 
correspond to the protrusion 210. The set including the 
through hole 209, the protrusion 210, and the hole 210* 
is formed in each of several locations on the peripheral 

30 edge of the ink pack 20 1 . 

[0263] The ink pack 201 is housed in the case main 
body 202 such that the protrusions 210 are inserted into 
the corresponding through holes 209. As the cover 203 
is placed on the case main body 202 from above, the ink 

35 pack 201 is positioned and fixed by the through holes 
209 and the protrusions 210. 

[0264] In the present embodiment, the ink pack 201 
can be readily removed by taking off the cover 203. As 
in the case of the embodiment shown in Figs. 28A through 
40 28C, recycling of an ink cartridge can be readily per- 
formed. 

[0265] As mentioned above, in a case where the con- 
struction of an ink cartridge of any of several embodi- 
ments is employed, deformation in an ink pack, which 

45 would otherwise be caused by vibration or physical 
shock, Is regulated in all directions, thus preventing dam- 
age to and fracture of the ink pack. 
[0266] Positioning of an ink pack is effected by the ge- 
ometry of a case, thus diminishing variations in quality 

so stemming from accuracy of assembly. 

[0267] Since an ink pack does not need to be fixed 
through use of an adhesive, the number of parts is di- 
minished, thereby resulting in an increase in the efficien- 
cy of assembly of an ink cartridge and reducing the costs 

ss of an ink cartridge. Since disassembly of the ink cartridge 
is easy, highly-reliable recycling of an ink cartridge can 
be achieved. 
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Claims 

1 . An ink cartridge (9) for use with a recording appara- 
tus (1 - 5) which supplies ink to a recording head (6) 
by application of pressurized air produced by an air 
pressurization pump (21), the ink cartridge {9) com- 
prising: 

an outer ahell member including: 

a lower case (41 , 142) having an opening 
and a continuous, substantially planar weld 
surface (42, 142a) surrounding the opening 
and being located on a substantial ly-flatsin- 
gle imaginary plane; 

a heat welding film (64, 144) thermally weld- 
ed to the weld surface (42, 142a) and her- 
metically closing the opening; and 
an uppercase (71,141) coupled to the lower 
case and covering the heat welding film; 
an Ink pack (24, 124) of flexible material 
storing ink therein, the ink pack being 
housed within a pressure chamber (25) 
which is formed by the lower case and the 
heat welding film. 

2. The ink cartridge according to claim 1 , wherein the 
upper case (71 ) serves as a reinforcement member 
for reinforcing the heat-welding film (64). 

3. The ink cartridge according to claim 1 or 2, wherein 
an engagement section (71a) removably engaging 
a peripheral edge (73) of the lower case (41) is 
formed integrally on a peripheral edge (76) of the 
upper case (75). 

4. The ink cartridge according to any one of claims 1 
to 3, wherein reinforcement ribs (44) are formed on 
an inner surface of the lower case (41), the inner 
surface at least partially defining the pressure cham- 
ber. 

5. The ink cartridge according to any one of the pre- 
ceding claims comprising: 

a pressurized air inlet port (47) which is provided 
to the lower case (41), and through which the 
pressurized air supplied from the air pressuriza- 
tion pump (21) can be introduced into the pres- 
sure chamber (25); and 

an ink outlet section (55) which is provided to 
the ink pack (24), and which enables outflow of 
Ink from the Ink pack (24); 

wherein, when the ink cartridge (9) is removed from 
the recording apparatus (1 - 5), the pressurized air 
inlet port (47) is released, to thereby bring the pres- 
sure chamber (25) in communication with the atmos- 



phere, and the ink outlet section (55) is brought into 
a dosed state. 

6. The ink cartridge according to claim 5, wherein the 
* pressurized air i nlet port (47) is formed integrally with 
the lowercase (41), and includes a cylindrical mem- 
ber which defines an air channel communicating with 
the pressure chamber. 

ft> 7. The ink cartridge according to claim 5 or 6, wherein 
the ink outlet section (55) has a valve member (59) 
and, when the ink cartridge (9) is mounted to the 
recording apparatus (1 - 5), the valve member (59) 
comes into contact with a connection section (71) of 
the recording apparatus and recedes in an axial di- 
rection , thus becoming open; and when the ink car- 
tridge (9) is removed from the recording apparatus 
(1 - 5). the valve member (59) advances in the axial 
direction, thus sustaining a closed state. 

8. The Ink cartridge according to 7, wherein the ink out- 
let section (55) has a spring member (60) for urging 
the valve member (59) so as to advance in the axial 
direction. 

9. The ink cartridge according to any one of claims 5 
to 8, wherein the ink outlet section (55) is exposed 
to the outside of the lower case (41) by way of an 
opening section (58) formed in the lowercase (41), 
wherein an O-ring (56) is interposed between the 
opening section (58) and the ink outlet section (55), 
and wherein an engagement member (57) is provid- 
ed for establishing a sealed state between the open- 
ing section (58) and the ink outlet section (55) by 
pressing the O-ring (56). 

10. The ink cartridge according to any one of the pre- 
ceding claims, further comprising: 

a flange section (142a) which is formed along 
an edge of the opening of the lower case (142) 
and which defines the weld surface; and 
at least one lug-shaped member (141a) which 
is formed on the upper case (141) and which 
engages with the flange section (142a), thereby 
coupling the lower and upper cases (142, 141) 
together. 

1 1 . The ink cartridge according to claim 1 0, wherein , af- 
ter the ink pack (124) is housed in the lower case 
(142), the opening of the lowercase (142) is sealed 
by thermally welding the heat welding film (144) onto 
the weld surface, thereby realizing a sealed state, 
and wherein the upper case (141 ) functions as a cov- 
er for preventing expansion of the heat welding film 
(1 44) when the heatweldingfilm (144) receives pres- 
sure of the pressurized air. 
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1 2. The ink cartridge accord ing to claim 1 0 or 1 1 , wherein 
a tapered surface (141d) and an engagement step 
section {141 e) are formed on the lug-shaped mem- 
ber {141 a) such that, when the upper case (141 ) is 
attached to the lower case {142), the flange section 5 
(142a) is relatively guided by and along the tapered 
surface (141 d) to engage with the engagement step 
section (1 41 e). 

13. The ink cartridge according to any one of claims 10 
to 12, wherein the upper case (141) is formed by a 
planar section (1 41 b) acting as a cover and a fold 
section (141c) formed integral with and perpendicu- 
lar to the planar section {141 b), and the lug-shaped 
member (141a) is formed on an interior surface of 
the fold section {141c). 

14. The ink cartridge according to claim 13, wherein a 
plurality of independent lug-shaped members (1 41 a) 
are intermittently formed on the interior surface of 
the fold section (141c). 

15. The ink cartridge according to claim 14, wherein slit 
holes {1 41f> are formed through the planar section 
{141 b) of the upper case (141) to correspond in lo- 
cation to the plurality of independent lug-shaped 
members (141 a}, end to be elongated along the fold 
section (141c). 

16. The ink cartridge according to any one of claims 1 
to 15, further comprising: 

an ink pack (124) press member (143) disposed 
within the pressure chamber and between the 
heat-welding film (144) and the ink pack (124). 

17. The ink cartridge according to claim 16, wherein the 
press member (143) adjusts the volume of ink to be 
filled into the ink pack (124) in accordance with the 
volume of the press member (143). 

1 8. The in kcartridge accord ing to claim 1 8 or 1 7, wherein 
the ink pack (124) is formed into a substantially rec- 
tangular shape and into a bag by sealing four sides 
of the ink pack (124); the press member (143) is 
formed into a frame shape having an window open- 
ing (143a) in a central portion thereof; and the four 
sides of the ink pack (124) are pressed by the frame- 
shaped press member {143). 

19. The ink cartridge according to claim 16, wherein 
parts of the press member (143) opposing the four 
sides of the ink pack (124) are gradually reduced In 
thickness toward the window opening {1 43) to define 
slope surfaces (143b). 

20. The ink cartridge according to claim 19, wherein the 
slope surfaces (143b) are curved. 



21. The ink cartridge according to any one of claims 16 
to 20, wherein the press member (143) is formed 
from resilient material. 

22. The ink cartridge according any one of claims 16 to 

21, wherein after the ink pack (124) and the press 
member (143) are housed in the lower case (142), 
the opening of the lowercase (142) is sealed by ther- 
mally welding the heat welding film (144) onto the 
weld surface, thereby realizing a sealed state, and 
wherein the upper case (141) functions as a cover 
far preventing expansion of the heat welding film 
(1 44) when the heatweldingfilm (144) receivespres- 
sure of the pressurized air. 

23. The ink cartridge according any one of claims 16 to 

22, wherein at least one lug-shaped member (141 a) 
is formed on the upper case (141); and a tapered 
surface (141a) and an engagement step section 
{1 41e) areformed on the lug-shaped member(141d) 
such that, when the upper case (141) is attached to 
the lower case (142), a flange section formed an the 
edge of the openi ng of the first case is relatively gu id- 
ed by and along the tapered surface (1 41 d) to en- 
gage with the engagement step section (141e). 

24. A combination of an ink cartridge (9) as defined in 
any one of claims 1 to 23 and an ink-jet recording 
apparatus (1-5), the recording apparatus compris- 
ing: 

a recording head (6) which is mounted on a car- 
riage (1) and is reciprocatingly moved in a width- 
wise direction of recording paper; and 
a sub-tank (7) which is replenished with ink from 
the Ink cartridge (9) through an ink supply chan- 
nel (10), and supplies the ink to the recording 
head (6), wherein 

the ink is supplied from the ink cartridge (9) to 
the sub-tank (7) by application of air pressure to 
the ink cartridge. 

25. The combination to claim 24, wherein the ink supply 
channel (1 0) extending from the Ink cartridge (9) to 
the sub-tank (7) Is a flexible Ink supply tube. 

26. The combination according to claim 24 or 25, where- 
in an ink supply valve (26) is further provided in the 
ink supply channel (10) extending from the ink car- 
tridge (9) to the su b-tan k (7), and the in k supply valve 
(26) is opened or closed in accordance with a control 
signal produced by ink level detection means (31, 
32, 33a, 33b) for detecting the volume of Ink remain- 
ing in the sub-tank (7). 

27. The combination according to claim 24, 25 or 26, 
wherein an annular packing member (78) is provided 
to a cartridge holder (8) to which the ink cartridge (9) 
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Is removably mounted, and, when the ink cartridge 
{9} is mounted to the cartridge holder (8), the annular 
packing member {78) comes into close contact with 
an outer peripheral surface of a cylindrical member 
(47) which defines an air channel communicating 
with a pressure chamber (25) of the ink cartridge (9). 

28. The combination according to any one of claims 24 
through 27, wherein a cartridge holder (8) to which 
the ink cartridge (9) is removably mounted is provid- 
ed with an open/close valve unit (72) which, when 
the ink cartridge (9) is mounted to the cartridge holder 
(8), comes into contact with an ink outlet section (55) 
of the ink cartridge (9) and recedes axially, thus be- 
coming open ; and wherein , when no ink cartridge (9) 
is mounted to the cartridge holder (8), the open/close 
valve unit (2) advances axially, thus maintaining a 
closed state. 



das untere Gehause und die Warme- 
schweiBfolie gebildet wird. 

2. Tintenkartusche nach Anspruch 1 , bei welcher das 
s obere Gehause (71) als ein Verstarkungsteii zum 

Verstarken der WarmeschweiRfolie (64) dient. 

3. Tintenkartusche nach Anspruch 1 oder 2, bei wel- 
cher ein Eingriffsabschnitt (71a), der abnehmbar im 
Eingriff mit einem Umfangsrand (73) des unteren 
Gehauses (41 ) stent, einstuckig auf einem Umfangs- 
rand (76) des obere n Gehauses (75) vorgesehen ist. 

4. Tintenkartusche nach einem der Ansp rtiche 1 bis 3, 
bei welcher Verstarkungsrippen (44) auf einer inne- 
ren Oberflache des unteren Gehauses (41) vorge- 
sehen sind, wobei die innere Oberflache zumindest 
teilweise die Druckkammer festlegt. 



29. The combination according to claim 28, wherein the 
open/close valve unit (72) Is provided with a hollow 
needle (73) having an ink inlet hole (73a), and aslide 
member (75); and, when no ink cartridge is mounted 
to the cartridge holder (8), the slide member (75), 
receiving urging force of a spring member (74), is 
moved to a position where the slide member (75) 
closes the ink inlet hole (73a) formed in the hollow 
needle (73). 
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20 5. Tintenkartusche nach einem der voranstehenden 
Ansprdche, bei welcher vorgesehen slnd: 

eine Druckluft-Einlassoffnung (47), die bei dem 

unteren Gehause (41) vorgesehen ist, und 
25 durch welche die von der Druckluftpumpe (21) 

zugefuhrte Druckluft in die Druckkammer (25) 

eingegeben warden kann; und 

ein Tintenauslassabschnitt (55), der bei der Tin- 

tenpackung (24) vorgesehen ist, und ein Her- 
30 ausfliellen von Tints von der Tintenpackung 

(24) ermoglicht; 



1 . Tintenkartusche (9) zum Einsatz bei einer Aufeeich- 
nungseinrichtung (1 - 5), dieTinte einem Aufzeich- 
nungskopf (6) durch Anlegen von Druckluft zufuhrt, 35 
die von einer Druckluftpumpe (21) erzeugt wird, wo- 
bei die Tintenkartusche (9) aufweist: 

ein aulieres Mantelteil, welches aufweist: 

40 

ein unteres Gehause (41, 142), das eine 
Offnung und eine durchgehende, im We- 
sentlbhen ebene Schweifcoberflache (42, 
142a) aufweist, welche die Offnung umgibt, 
und auf einer im Wesentlichen flachen, ein- 45 
zigen gedachten Ebene angeordnet ist; 
eine WarmeschweiGfolie (64, 144), die 
durch Warmeeinwirkung mit der 
Schwei&aberfiache (42, 142a) verschweiRt 
ist, und die Offnung hermetisch verschlieBt; so 
und 

ein oberes Gehause (71 , 1 41), das mit dem 
unteren Gehause verbunden ist, und die 
Warmeschweillfolie abdeckt; 
eine Tintenpackung (24, 124) aus flexibiem ss 
Material, in welcher Tinte auf bewahrt wird, 
wobei die Tintenpackung in einer Druck- 
kammer (25) aufgenommen ist, die durch 



wobei dann, wenn die Tintenkartusche (9) von der 
Aufzeichnungseinrichtung (1 -5) abgenommen wird, 
die Dmckluft-Einlassofmung (47) freigegeben wird, 
um hierdurch die Druckkammer (25) in Verbindung 
mit der Atmosphare zu versetzen, und der Tinten- 
auslassabschnitt (55) in einen geschlossenen Zu- 
stand versetzt wird. 

8. Tintenkartusche nach Anspruch 5, bei welcher die 
Druckluft-Einlassofmung (47) einstuckig mit dem un- 
teren Gehause (41 ) ausgebildet ist, und ein zyiindri- 
sches Tell aufweist, welches einen Luftkanal fest- 
legt, der mit der Druckkammer in Verbindung steht 

7. Tintenkartusche nach Anspruch 5 Oder 6, bei wel- 
cher der Tintenauslassabschnitt (55) ein Ventilteil 
(59) aufweist, und dann, wenn die Tintenkartusche 
(9) an der Aufzeichnungseinrichtung (1 - 5) ange- 
bracht wird, das Ventilteil (59) in Kontakt mit einem 
Verbindungsabschnitt (71) der Aulzeichnungsein- 
richtung gelangt, und sich In Axlalrlchtung zuruck- 
zieht, wodurch es geoff net wird; und dann, wenn die 
Tintenkartusche (9) von der Aufzeichnungseinrich- 
tung (1 - 5) abgenommen wird, das Ventilteil (59) in 
Axialrichtung vorgestelltwird, wodurch ein geschlos- 
senerZustand aufrechterhalten wird. 
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8. Tintenkartusche nach Anspruch 7, bei welcher der 
Tintenauslassabschnitt (55) ein Federteil (60) zum 
Bsaufschlagen des Ventilteils (59) so airfweist, dass 
es in Axialrichtung vorgestelK wird. 

9. Tlntenkartusche nach einem der Anspruche 5 bis 8, 
bei welcher der Tintenauslassabschnitt (55) zur Au- 
lienseite des unteren Gehauses (41) hin durch einen 
Offnungsabschnitt (58) freiliegt, der in dem unteren 
Gehause (41) vargesehen ist, wabei ein O-Ring (56) 
zwischen dem Offnungsabschnitt (58) und dem Tin- 
tenaus lassa bs c h n Ht (5 5) angeordnet ist, u nd ein Ein- 
griffsteil (57) vorgesehen ist, um einen abgedichte- 
ten Zustand zwischen dem Offnungsabschnitt (58) 
und dem Tintenauslassabschnitt (55) einzurichten, 
durch Druckbeaufschlagung des O-Rings (56). 

10. Tlntenkartusche nach einem der voranstehenden 
Anspruche, bei welcher wefterh in vorgesehen sind: 

ein Flanschabschnitt (142a), der entlang einem 
Rand der Off nung des unteren Gehauses (142) 
vorgesehen ist, und welcher die Schweifiober- 
flache festlegt; und 

zumindest ein ansatzfarmiges Teil (141a), das 
auf dem oberen Gehiuse (141) vorgesehen ist, 
und in Eingriff mit dem Flanschabschnitt (142a) 
gelangt, wodurch das untere und das obere Ge- 
hause (142, 141) miteinander verbunden wer- 
den. 

11. Tlntenkartusche nach Anspruch 10, bei welcher, 
nachdem die Tintenpackung (124) in dem unteren 
Gehause (142) aufgenommen wurde, die Offnung 
des unteren Gehauses (142) durch Warmeschwei- 
flen der Warmeschweilifolie (144) auf die 
Schweilioberflache abgedichtet wird, wodurch ein 
abgedichteter Zustand erzielt wird, und das obere 
Gehause (141 ) als eine Abdeckung zum Verhindern 
einer Aufweitung der WarmeschweiRfolie (144) 
dient, wenn die Warmeschweififolie (144) dem 
Druck der Druckiuft ausgesetzt wind. 

1 2. Tlntenkartusche nach Anspruch 1 0 oder 1 1 , bei wel- 
cher eine verjungte Oberflache (141d) und ein Ein- 
griff8stufenabschnitt(141e)aufdemansatzfdrmigen 
Teil (141a) vo rgese h e n sind, sodass dan n , wen n das 
obere Gehause (141) an dem unteren Gehause 
(142) angebracht wird, der Flanschabschnitt (142a) 
relativ durch die verjungte Oberflache (141 d) und 
entlang diesergefuhrt wird, zum Eingriff mit dem Ein- 
griffsstufenabschnitt (14 1e). 

13. Tlntenkartusche nach einem der Anspruche 10 bis 
12, bei welcher das obere Gehause (141) durch ei- 
nen ebenen Abschnitt (141b), der als eine Abdek- 
kung dient, und einen Klappabschnitt{1 41 c) gebildet 
wird, der einstuckig mit dem ebenen Abschnitt 



(1 41 b) und senkrechtzu diesem ausgebildet ist, und 
das ansatzformige Teil (141a) auf einer inneren 
Oberflache des Klappabschnitts (141c) vorgesehen 
ist. 

5 

14. Tlntenkartusche nach Anspruch 13, bei welcher 
mehrere unabhangige ansatzformige Teile (141a) 
intermittierend auf der inneren Oberflache des Klap- 
pabschnitts (141c) vorgesehen sind. 

10 

15. Tintenkartusche nach Anspruch 14, bei welcher 
Schlitzldcher (141f) so vorgesehen sind, dass sie 
sich durch den ebenen Abschnitt (141 b) des oberen 
Gehauses (141) erstrecken, entsprechend in Bezug 

w auf den Ort, den mehreren unabhangigen ansatzfor- 
migen Teilen (141a), und langlich entlang dem Kl- 
appabschnitt (141c). 

16. Tintenkartusche nach einem der Anspruche 1 bis 
20 15, bei welcher weitemin vorgesehen ist: 

ein Eindruckteil (143) fur die Tintenpackung 
(124), das in der Druckkammer und zwischen 
der Warmeschweififolie (144) und der Tinten- 
25 packung (124) angeordnet ist. 

17. Tintenkartusche Anspruch 16, bei welcher das An- 
druckteil (143) das Volumen der in die Tintenpak- 
kung (124) einzufullenden Tinte entsprechend dem 

30 Volumen des Andruckteils (143) einstellt. 

18. Tlntenkartusche Anspruch 16 oder 17, bei welche 
die Tintenpackung (124) im wesentlichen rechteck- 
formig und zu einem Beutel durch Abdichtung von 

35 vier Seiten der Tintenpackung (124) ausgebildet ist; 
das Andruckteil (143) in Form eines Rahmens aus- 
gebildet ist, der eine Fensterftfmung (143a) in sei- 
nem zentralen Abschnitt airfweist; und die vier Seiten 
der Tintenpackung (124) durch das rahmenformige 

4Q Andruckteil (143) mit Druck beaufechlagt warden. 

19. Tintenkartusche nach Anspruch 18, bei welcher Tei- 
le des Andruckteils (143), die den vier Seiten der 
Tintenpackung (124)gegenuberliegen, eine sich all- 

45 mahllch verringernde Dicke zur Fensterftfmung 
(143) hin aufweisen, um Schragflachen (143b) fest- 
zulegen. 

20. Tintenkartusche nach Anspruch 1), bei welcher die 
so Schragflachen (143b) gekrummt sind. 

21. Tintenkartusche nach einem der Anspruche 16 bis 

20, bei welcher das Andruckteil (143) aus elasti- 
schem Material besteht. 

55 

22. Tintenkartusche nach einem der Anspruche 16 bis 

21, bei welcher, nachdem die Tintenpackung (124) 
und das Andruckteil (143) In dem unteren Gehause 
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{142) aufgenommen wurden, die Offnung des unte- 
ren Gehauses (142) abgedichtet wird, durch War- 
meschweilien der Warrneschweifcfolie (144) auf die 
SchweilSoberflache, wodurch ein abgedichteter Zu- 
stand erzielt wird, und das o be re G eh a use (141) als * 
eine Abdeckung zum Verhindern einer Aufweitung 
der Warmeschweilifalie (144) dient, wenn die War- 
meschweiilfolie (144) dem Druck der Druckluft aus- 
geaetzt ist. 

10 

23. Tintenkartusche nach einem der Anspruche 1 6 bis 
22, be! welcher zumindest ein ansatzformiges Teil 
(141a) auf dem oberen Gehause (141) vorgesehen 
ist; und eine verjiingte Oberflache (141a) und ein 

Ei ng riffstuf e n a bsc h n itt (1 41 e) auf dem ansatzf ormi- is 
gen Teil (1 41 d) vorgeseh en sind, sodass dann, wenn 
das obere Gehause (141) an dem unteren Gehause 
(142) angebracht wird, ein Flanschabschnitt, der auf 
dem Rand der Offnung des ersten Gehauses vorge- 
sehen ist, reiativ durch die verjungte Oberflache 20 
(141d) und entlang dlesergefOhrt wind, zum Elngrfff 
mit dem Eingriffestufenabschnitt (141 e). 

24. Kombinatian a us einer Tintenkartusche (9) nach ei- 
nem der Anspruche 1 bis 23 und einer Tintenstrahl- 25 
aufzeichnungseinrbhtung (1 - 5), wobei die Auf- 
zeichnungseinrichtung aufweist: 

elnen Aufzelchnungskopf (6), der auf einem 
Schlitten (1 ) angebracht ist, und der in Richtung 30 
der Bre'rte von Aufzeichnungspapier hin- und 
herbewegt wird; und 

einen Untertank (7), der mit Tinte von der Tin- 
tenkartusche (9) durch einen Tintenzufuhrkanal 
(10) nachgefuilt wird, und die Tinte dem Auf- 35 
zeichnungskopf (6) zufuhrt, wobei 
die Tinte von der Tintenkartusche (9) dem Un- 
tertank (7) durch Eineatz von Luftdruck zur Tin- 
tenkartusche zugefuhrt wird. 

40 

25. Kombination nach Anspruch 24, bei welcher der Tin- 
tenzufuhrkanal (10), dersich von der Tintenkartu- 
sche (9) zum Untertank (7) erstreckt, ein flexibles 
Tintenzufuhrrahr Ist. 

45 

26. Kombination nach Anspruch 24 Oder 25 , bei welcher 
ein Tintenzufuhrventil (26) weiterhin in dem Tinten- 
zufuhrkanal (10) vorgesehen ist, der slch von der 
Tintenkartusche (9) zum Untertank (7) erstreckt, und 
das Tintenzufuhrventil (26) in AbhSngigkeit von ei- so 
nem Steuersignal geoffnet Oder gesch lessen wird, 
das von einer Tintenniveau-Detektorvorrichtung (31 , 

32, 33a, 33b) erzeug t wird , urn das Volumen der Tin- 
te festzustellen, die in dem Untertank (7) ubrig ist. 

55 

27. Kombination nach Anspruch 24, 25 oder26, bei wel- 
cher ein ringformiges Dichtungsteil (78) bei einem 
Kartuschenhalter(8) vorgesehen ist, an welchem die 



Tintenkartusche (9) abnehmbar angebracht wird, 
und dann, wenn die Tintenkartusche (9) an dem Kar- 
tuschen halter (8) angebracht wird, das ringformige 
Dichtungsteil (76) in engen Kontaktmit einer Aufien- 
umfangsoberflache eines zyiindrischen Teite (47) 
gelangt, welches einen Luftkanalfestlegt,derin Ver- 
bindung mit einer Druckkammer (25) der Tintenkar- 
tusche (9) steht. 

28. Kombination einem der Anspruche 24 bis 27, bei 
welcher ein Kartuschen halter (8), an welchem die 
Tintenkartusche (9) abnehmbar angebracht wird, mit 
einer Orniungs-ZSchlieliventileinheit (72) versehen 
ist, die dann, wenn die Tintenkartusche (9) an dem 
Kartuschenhalter(8) angebracht wird, in Kontaktmit 
einem Tintenauslassabschnitt (55) der Tintenkartu- 
sche (9) gelangt, und sich in Axial richtung zuruck- 
zleht, wodurch sie geoffnet wird; und dann, wenn 
keine Tintenkartusche (9) an dem Kartuschenhalter 
(8) angebracht ist, die Offnungs-ZSchlieRventilein- 
heit(2) In Axlalrlchtung vorgestellt wlrd p wodurch ein 
geschlossener Zustand beibehalten wird. 

29. Kombination nach Anspruch 26, bei welcher die Off- 
nungs-/Schlieliventileinheit (72) mit einer hohlen 
Nadel (73) versehen Ist, die ein Tinteneinlassloch 
(73a) aufweist, und mit einem Gleittail (75); wobei 
dann, wenn keine Tintenkartusche an dem Kartu- 
schenhalter (8) angebracht ist, dasGleitteil (75), wel- 
ches die Beaufschlagungskraftelnes Federteils(74) 
aufnimmt, zu einer Position bewegt wird, an welcher 
das Gleitteil (75) das Tinteneinlassloch (73a) 
achlielJt, das in der hohlen Nadel (73) vorgesehen 
ist. 



Revendications 

1. Cartouche d'encre (9) pour ('utilisation avec un drs- 
positif d'enregistrement (1 - 5) qui delivre de I'encne 
a una tete d'enregistrement (6) par application d'air 
sous pression produit par une pompe de mise sous 
pression (21), la cartouche d'encre (9) comprenant : 

un element d'enveloppe exterleure 
comprenant : 

un bottier inferieur (41, 142) ayant une 
ouverture et une surface de soudure conti- 
nue sensiblement plane (42, 142a) entau- 
rant rou vertu re et etant sit u6e sur un unique 
plan imaginaire sensiblement plat ; 
un film de thermosoudure {64, 144) thermo- 
soude a la surface de soudure (42, 142a) 
et fermant hermetiquement Y ouverture ; et 
un bottier sup^rieur (71, 141) accouple au 
bottier inferieur et recouvrant le film de 
thermosoudure ; 
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une poche d'encre (24, 124) en materiau 
soup I e stackant de I'encre a I'interieur, la 
poche d'encre etantlogee a I'interieur d'une 
chambre de pression (25) qui est form6e 
par le boTtier inferieur et le film de thermo- s 
soudure. 

2. Cartouche d'encre selon ta revendication 1 , dans la- 
quelle le boltier superieur (71) sert comme element 

ds renfort pour renfarcer le film de thermosoudure 10 
{64). 

3. Cartouche d'encre selon la revendication 1 ou 2, 
dans laquelle une section d'engagemertt (71a) en- 
gageant de maniere amovible un bord peripherique 15 
(73) du boTtier inferieur (4 1 ) est formee integralement 

sur un bord peripherique (76) du boltier superieur 
(75). 

4. Cartouche d'encre selon I'une quelconque des re- 20 
venditions 1 a 3, dans laquelle des nervures de 
renfort (44) sontformees sur une surface interieure 

du boTtier inferieur (41), la surface interieure definis- 
sant au mo ins partiellement la chambre de pression. 

25 

5. Cartouche d'encre selon rune quelconque des re- 
vend ications precede ntes, comprenant : 

un orifice d'entree d'air sous pression (47) qui 
est dispose sur le bottler inferieur (41) et a tra- 30 
vers lequel I'air sous pression delivre par la pom- 
pe de mise sous pression (2 1 ) peut etre introduit 
dans ia chambre de pression (25) ; et 
une section de sortie d'encre (55) qui est dispo- 
se e sur la poche d'encre (24) et qui permet la 35 
decharge d'encre a partir de la poche d'encre 
(24); 

dans laquelle, quand la cartouche d'encre (9) est 
retiree du dispositif d'enregistrement (1 - 5), I'orifice 4Q 
d'entree d'air sous pression (47) est libere, pourmet- 
tre ainsi la chambre de pression (25) en communi- 
cation avec I'atmosphere et la section de sortie d'en- 
cre (55) est amenee dans un etat ferme. 

45 

6. Cartouche d'encre selon la revendication 5, dans la- 
quelle I'orifice d'entree d'air sous pression (47) est 
forme d'une seule piece avec le boltier inferieur (41 ) 
et comprend un element cylindrique qui definit un 
canal d'air communiquant avec la chambre de pres- so 
sion. 

7. Cartouche d'encre selon la revendication 5 ou 6, 
dans laquelle la section de sortie d'encre (55) a un 
element de soupape (59) et, quand la cartouche ss 
d'encre (9) est montee sur, le dispositif d'enregistre- 
ment (1 - 5), {'element de so upape (59) vien t en co n- 
tact avec une section de connexion (71 ) du dispositif 



d'enregistrement et recule dans une direction axiale, 
en devenant ainsi ouvert ; et, quand la cartouche 
d'encre (9) est retiree du dispositif d'enregistrement 
(1 - 5), relement de soupape (59) avance dans la 
direction axiale, en soutenant ainsi un etat ferme. 

8. Cartouche d'encre selon la revendication 7, dans la- 
quelle la section de sortie d'encre (55) a un element 
de ressort (60) pour pousser relement de soupape 
(59) de maniere a avance dans la direction axiale. 

9. Cartouche d'encre selon I'une quelconque des re- 
vendications 5 a 8, dans laquelle la section de sortie 
d'encre (55) est exposes a I'exterieur du boTtier in- 
fe rieu r (4 1 ) par le biais d'u ne section d'ou vertu re (56) 
formee dans le boTtier inferieur (41), dans laquelle 
un joint torique (56) est interpose entre la section 
d'ouverture (56) et la section de sortie d'encre (55) 
et dans laquelle un element d'engagement (57) est 
dispose pour etablir un etat etanche entre la section 
d'ouverture (58) et la section de sortie d'encre (55) 
en comprimant le joint torique (56). 

10. Cartouche d'encre selon I'une quelconque des re- 
vendications precedentes, comprenant en outre ; 

une section de bride (142a) qui est formee le 
long d'un bord de I'ouverture du boltier inferieur 
(142) et qui definit la surface de soudure ; et 
au moins un element en forme d'oreille (141a) 
qui est forme sur le boTtier superieur (141) et qui 
s'engage la section de bride (142a), en accou- 
plantainsilesboTtiers inferieur etsuperieur(1 42, 
141)l'unarautre. 

1 1 . Cartouche d'encre selon la revendication 1 0, dans 
laquelle, apres que la poche d'encre (124) est logee 
dans le bottier inferieur (142), I'ouverture du boTtier 
inferieur (142) est scellee en thermosoudant le film 
de thermosoudure (144) sur la surface de soudure, 
en realisant ainsi un etat etanche, et dans laquelle 
le boTtier superieur{141) opere commeun couvercle 
pour empecher la dilatation du film de thermosou- 
dure (144) quand lefilm de thermosoudure (144) re- 
colt une pression de I'alrsous pression. 

12. Cartouche d'encre selon la revendication 10 ou 11, 
dans laquelle une surface en biseau (141 d) et une 
section de gradin d'engagement (141e) sont for- 
mees sur relement en forme d'oreille (141 a) de ma- 
niere que, quand le boTtier superieur (141) est fixe 
au boltier inferieur (142), la section de bride (142a) 
soit gu Idee relative m en t par et sulvant la surface en 
biseau (141 d) pour s'engager avec la section de gra- 
din d'engagement (1 41 e). 

13. Cartouche d'encre selon I'une quelconque des ra- 
ven di cations 10 a 12, dans laquelle le boTtier su pe- 
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rieur{141) est forme par une section plane {141b) 
agissant comme un couvercle et une section repliee 
(141c) formee d'une seule piece avac et perpendi- 
culaire a la section plane (141b), etl'element en for- 
me d'oreille (141 a) est forme sur un e surface interne 
de la section repliee (141c). 

14. Cartouche d'encre selon la revendication 13, dans 
laquelle une pluralite d'elements independants en 
forme d'oreille (141a) est formee de maniere inter- 
mittente sur la surface interne de la section repliee 
(H1c), 

15. Cartouche d'encre selon la revendication 14, dans 
laquelle desirous afente (14 1f) sont formes a travers 
la section plane (141b) du boTtier superieur (141) 
pour carrespondre en position a la pluralite d'ele- 
ments independents en forme d'oreille { 1 4 1 a) et pour 
etre allonges suivant la section repliee (141c). 

16. Cartouche d'encre selon Tune quelconque des re- 
vend ications 1 a 15, comprenant en outre : 

Un element de pression (143) de poche d'encre 
(124) dispose a I'interieur de la chambre de 
pression etentre lefilm dethermosoudure (144) 
et la poche d'encre (124). 

17. Cartouche d'encre selon la revendication 16, dans 
laquelle I'element de pression (143) regie le volume 
d'encre destinee a etre introduite dans la poche d'en- 
cre (1 24) en fonction du volume de I'element de pres- 
sion (143). 

18. Cartouche d'encre selon la revendication 16 ou 17, 
dans laquelle la poche d'encre (124) est formee avec 
une forme sensiblement rectangulaire et en un sa- 
chet en scellant quatre cotes de la poche d'encre 
(124) ; I'element de pression (143) est forme dans 
une forme de cadre ay ant une ouverture en fenetre 
(143a) dans une portion centrale de celui-ci ; et les 
quatre cotes de la poche d'encre (124) sont presses 
par I'element de pression en forme de cadre (143). 

19. Cartouche d'encre selon la revendication 18, dans 
laquelle des parties de r element de pression (143) 
faisant face aux quatre cetes de la poche d'encre 
(124) sont progressivement reduites en epaisseur 
vers I'ouvertu re en fenetre (143) pour definir des sur- 
faces inclinees (143b). 

20. Cartouche d'encre selon la revendication 19, dans 
laquelle les surfaces Inclinees (143b) sont courbes. 

21. Cartouche d'encre selon I'une quelconque des re- 
vendications 16 a 20, dans laquelle I'element de 
pression (143) est formee en material! elastique. 



22. Cartouche d'encre selon I'une quelconque des re- 
vendications 16 a 21, dans laquelle, apres que la 
poche d'encre (124) et I'element de pression (143) 
sont loges dans le boTtier inferieur (142), I'ouverture 

s du boTtier inferieur (142) est scelle en soudant her- 
mStiquement le film de thermosoudure (144) sur la 
surface de soudure, en realisant ainsl un etat etan- 
che, et dans laquelle le bottler superieur (141) opera 
comme un couvercle pour empecher la dilatation du 
ft> film de thermosoudure (144) quand le film de ther- 
mosoudure (144) recoit une pression de fair sous 
pression. 

23. Cartouche d'encre selon Tune quelconque des re- 
ts ven dications 1 6 a 22, dans laquelle au moins un ele- 
ment en forme d'oreille (141a) est forme sur le boTtier 
superieur (141); et une surface en biseau (1 41 a) et 
une section de gradin d J engagement (141 e) sont for- 
mees sur I'element en forme d'oreille (141 d) de ma- 

20 niere que, quand le boTtier superieur (141) est fixe 
au boTtier Inferieur (142), une section de bride formee 
sur un bord de I'ouverture du premier boTtier soit gui- 
dee relati vement par et suivant la surface en biseau 
(141d) pour s 'engager avec la section de gradin 

^ d'engagement (141e). 

24. Combinaisond l unecartouched'encre(9)selon I'une 
quelconque des revendications 1 a 23 et d'un dis- 
positif d'enregistrement a jet d'encre (1 - 5), le dis- 

30 positif d'enregistrement comprenant : 

une tSte d'enregistrement (6) qui est montee sur 
un chariot (1) et est deplacee alternativement 
dans une direction de largeur du papier 
35 d'enregistrement ; et 

un reservoir secondaire (7) qui est rempli avec 
de rencre a parti r de la cartouche d'encre (9) a 
travers le canal d'alimentation d'encre (10) et 
delivre I'encre a la tete d'enregistrement (6), 
40 dans laquelle 

i'encre est delivree de la cartouche d'encre (9) 
au reservoir secondaire (7) par application de 
pression d'air a la cartouche d'encre. 

45 25. Comblnalson selon la revendication 24, dans laquel- 
le le canal d'alimentation d'encre (10) s'etendant de 
la cartouche d'encre (9) au reservoir secondaire (7) 
est un tube d'alimentation d'encre flexible. 

SO 26. Combinaison selon la revendication 24 ou 25, dans 
laquelle une soupape d'alimentation d'encre (26) est 
disposee en outre dans le canal d'alimentation d'en- 
cre (10) s'etendant de la cartouche d'encre (9) au 
reservoir secondaire (7) etla sou papa d'alimentation 
55 d'encre (26) est ouverte ou fermee en fonction d'un 
signal de commande produit par des moyens de de- 
tection de niveau d'encre (31 , 32, 33a, 33b) pour 
detecter le volume d'encre restant dans le reservoir 
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secondaire (7). 

27. Combinaison salon la revandi cation 24, 25 ou 26, 
dans laquelle un 6\6 ment de garniture annulaire (78) 
est dispose sur un support de cartouche (8) sur le- J 
que! la cartouche d J encre (9) est mantee de maniere 
amovlble et, quand la cartouche d'encre (9) est mon- 
tee sur le support de cartouche (8), {'element de gar- 
niture annulaire (76) vient en contact etroit avec une 
surface peripherique exterieure d'un element cylin- 10 
driqua (47) qui definit un canal d'air com muni quant 
avec une chambre de press ion (25) de la cartouche 
d'encre (9). 

28. Combinaison selon Tune quelconque des revendl- 15 
cations 24 a 27, dans laquelle un support de cartou- 
che (8) sur lequel la cartouche d'encre (9) est montee 

de maniere amovible est pourvu d'une unite de sou- 
pap e d'ouverture/fermeture (72) qui, quand la car- 
touche d'encre (9) est montee sur le support de car- 20 
touche (8), vlent en contact avec une section de sor- 
tie d'encre (55) de la cartouche d'encre (9) et recule 
axialement, en devenant ainsi ouverte ; et dans la- 
quelle, quand aucune cartouche d'encre (9) n'est 
montee sur le support de cartouche (8), I'unite de 2$ 
soupape d'ouverture/fermeture (2) avance axiale- 
ment, en maintenant ainsi un etat ferme. 

29. Combinaison selon la revendication 28, dans laquel- 
le I'unite de soupape d'ouverture/fermeture (72) est 30 
munie d'une aiguille creuse (73) ayant un trou d'en- 
tree d'encre (73a) et d'un element coulissant (75) ; 

et, quand aucune cartouche d'encre (9) n'est montee 
sur le support de cartouche (6), ('element coulissant 
(75), en recevant une force de pousseed'un element 35 
de reasort (74), est deplac* dans une position ou 
I'element coulissant (75) ferme le trou d'entree d'en- 
cre (73a) forme dans I'aiguille creuse (73). 
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FIG. 5A 
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FIG. 17 
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FIG. 21 
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